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X-15 Program 
Probes Manned 
Space Flight 

TV Satellite's Weather Map 



SETTING THE STANDARDS OF PROGRESS 



KAYLOCK 

All-metal self-locking nuts ® 


Kaylock’s revolutionary self-locking prin- 
ciple in aircraft nuts won the entire in- 
dustry’s immediate acceptance. Now 
United States Patent Office also has recog- 
nized the merits of this original principle 
with the issuance of a patent ! 


Compleie line of Kaylock all-metal self-locking 
nuts available in steel and A-286 corrosion- 
resistant steel for use to 1200°F. 


Kaylock Nuts conform to all Air Force-Navy 
standards: AN363, AN364, AN365, AN366, 
and the new low height lightweight National 

Aircraft Standards. ^ 

^ 1$ 

Kaynar Mfg. Co., Inc. • Kaylock Division, Dept.GM* Box 2001, Terminal Annex • Los Angeles 54, California • °1958 

Canadian Distributor: Abercorn Aero Ltd., Montreal, Quebec 
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SMALLEST: 





THE INFLATOPLANE, shown 
here in single and two-seater 
versions, for downed pilots 
who can "open the valve and 
fly back," or for tactical liaison. 
Here is a reliable aircraft 
which fits into the baggage 
space of virtually any vehicle. 




TO THE 
LARGEST: 

AEW and ASW Airships carry- 
ing the largest radar antennas 
aloft, equipped with the latest 
scientific detection equipment 
and armed with homing-type 
weapons. Holders of world's 
record for powered flight with- 
out refueling, possessing 
unique all-weather flight capa- 
bilities. 
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HERE IS THE REMARKABLE 

ROTARY ACTUATOR 

DESIGNED BYJ 


AERO PRODUCTS, IRC. [ 

opening up new horizons in the field of 
aircraft and guided missiles for the 
world today... for the universe tomorrow 
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• Low internal leakage and high stiffness 

• High mechanical efficiency and low static friction 

• Output directly proportional to input 

• Completely sealed against external leakage, dirt, 

• Hydraulic damping to prevent vibration (optional) 


TYPICAL DESIGN FEATURES 

COMPOSITE VIEW 


ROTARY ACTUATORS 
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BUFFALO HYDRAULICS 


r. . 537 E. Oe'avsn hi.. Buffalo 11. N.Y. 



now, with basic modules build 



or a COMPLETE DIGITAL, MISSILE 

ELECTRICAL CHECKOUT SYSTEM 


for measuring DC to 0.01%, AC to 0.1%, Ohms to 
0.01%, DC ratios to 0.01% and AC ratios to 0.02% 

maximum versatility. As needs change, simply regroup old mod- 
ules or add new ones. Your system is always current at minimum 
cost and engineering. Internal construction is also modularized 
for ease of maintenance. 

Fully transistorized circuits result in increased reliability, reduced 
power consumption, low heat dissipation, miniaturized packages, 
and eliminate radio noise and line transients. 

Important new specifications— Wider, dynamic ranges cover all 
voltages from 100 microvolts to 1,000 volts; resistance from 10 
milliohms to 10 megohms. Input power frequencies from 50 to 400 
cycles. New balance logic speeds down ranging. Automatic AC 
ranging from 30 to 10,000 cycles. Use of transistors increases 
switch life by a factor of three. 

Wide selection of input and output modules for operating printers, 
IBM punches, etc., can be accommodated without modifications. 
All contacts are accessible at rear panels with connectors. With 
plug-in modules, digitized data is provided in printed form, 
punched cards or tape without modification to basic measuring 
instruments. 


ELECTRO 
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Cleveland 

Pneumatic Industries, Inc. 


announces expansion and consolidation 
of sales and application engineering services 
effective February 1, 1958 

AEROL 

ASSOCIATES 

A DIVISION OF CLEVELAND PNEUMATIC INDUSTRIES. INC. 


will provide nationwide representation for 
all customer services relating to design, development or 
manufacture of the products of the following divisions: 

The Cleveland Pneumatic Tool Company 
National Water Lift Company 
Special Products Division 

The expanded application engineering staff of 
AEROL ASSOCIATES offers proven know-how and 
a carefully integrated service to meet the accelerating 
needs of defense and industry production: 


Flight Control Systems & Components ■ Aircraft Landing Gear 
Missile & Rocket Launchers • Ground Transport & 

Lift Equipment • Test Stands • On-Site Services 
Hydraulic, Pneumatic & Electro- Mechanical Devices 


AEROL ASSOCIATES 



'WALLS WITHOUT WELDS, 


TACAN is the most advanced aircralt navigation system yet 
developed... and Hoffman makes the complete airborne portion of 
the TACAN-VORTAC systems. Hoffman has also produced the 
highly efficient HLI-103 Beacon Simulator for bench-testing 
airborne TACAN-VORTAC units. Other navigational 

radar direction finding and automatic dead reckoning systems. 

In navigation, as in advanced research, development 




-VORTAC 


Compact Hoffman airborne TACAN” units assure all-weather 
safety, provide continuous course data every second in 
flight, automatically compute distance and direction to ground 
or shipboard stations. Another outstanding example of . . . 


Where exciting new things are happening in 

NAVIGATION 


' "Could’a been real 
rough without Tacan’ 


Hoffman Electronics 


and make cylindrical 
parts better ... faster 
...at lower cost 


Buy USS Shelby Seamless Mechanical Tubing and you’ve 
bought a built-in boring job. You can eliminate or reduce 
plenty of expensive time and labor operations necessary with 
solid bar stock or forgings. 

For the manufacture of hollow cylindrical parts, you won’t 
find a more practical, economical material than Shelby 
Seamless Mechanical Tubing. By using it in preference to 
bar stock, you are able to produce a better, more uniform 
precision product in less time, at lower cost. Man and 
machine hours are reduced, rejects are fewer, and over-all 
parts production is speeded up. What’s more, even though 
you turn out parts by the millions, the last part will be as 
metallurgically sound and dimensionally accurate as the 
first part produced. 

USS Shelby Seamless Mechanical Tubing, a product of 
National Tube, is available in a complete range of diameters, 
wall thicknesses, and steel analyses to meet the most exacting 
requirements of every job. Let us give you a hand in adapting 
Shelby Seamless to your particular product. 


© 


;t distributors . 


SHELBY SEAMLESS MECHANICAL TUBING 




DIVISION 






Realism in the movies with daredevil flying 


When a movie script calls for pilots and planes to re- 
enact daredevil flying of the early 1930's, the producers 
often call on Joe Pfeifer. Hazardous flying of outdated 
aircraft is bread-and-butter work for him. Operating out 
of the Santa Susana Airport, in California, he and his 
fleet of 1930 vintage airplanes have appeared in many 
motion pictures based on early-time flying adventures. 
“Hollywood makes two strong demands when shooting 
a flight scene.” reports Mr. Pfeifer. "One is full power 
for realism and the other is minimum maintenance prob- 
lems to eliminate production holdups. I get both with 


Standard aviation products. Chevron Aviation Gasoline 
burns clean, never fouls the plugs and gives me the extra 
power I need for movie stunt flying. 

“RPM Aviation Oil keeps the aircraft in top condition 
and holds engine wear to a minimum. Rings and valves 
stay clean as new. I've had no engine trouble using RPM 
. . . and in my kind of flying that’s saying a lot.” 

Mr. Pfeifer's fleet of 27-year old planes, the largest such 
group of aircraft still flying, includes a restored and 
modified Pfeifer fleet biplane, Phillips Skvlark. Davis 
DWL and a Fairchild 22. 




TIP OF THE MONTH 

Avoid flying immediately 

formation. Neither is a good 

airplane suddenly pop out 
of the overcast. 
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Target Transponder 


PARAMI 

Miss Distance Indicator 




from Target Accuracy 


MISSILE 

TRANSPONDER 


f 0-200’ 

\ 0-500’ 
[0-3000’ 


±10’ 

±10’ 

±10’ 


PROXIMITY 

SCORERS 

(Adjustable! 


TARGET f 0-100 mile range * 2% 
LOCATOR Azimuth ± 5% 

ACCESSORY [To 70,000’ altitude ± 2% 


iPAHSOHilf 


THE RALPH M. PARSONS COMPANY 


ELECTRONICS DIVISION 









Every feature of the Torrington Cam Follower is designed to insure 
efficient performance and long service life under heavy rolling and 
shock loads in cam or track follower service. 

Precision made throughout, Torrington Cam Followers are avail- 
able in sizes from Vi" to 214 " OD. Special surface finishes such as 
chrome and cadmium plate or oxide black can be provided. 

Our engineering staff will be glad to work with you in applying 
these reliable units to your cam-controlled or track-type equipment. 
You can depend on Torrington Cam Followers to “follow through” 
on the job because every element is designed for ultimate capacity. 
The Torrington Company, Torrington, Conn.— and South Bend 
21, Ind. 



TORRINGTON BEARINGS 

District Offices and Distributors in Principal Cities of United States and Canada 


NEEDLE • SPHERICAL ROLLEI 


[REO ROLLER . CYLINDRICAL ROLLEI 


BALL 


IDLE ROLLERS • THRUST 


When precisely controlling the flow of fuel to the jet engine, a 
valve must operate smoothly in ambient temperatures see-sawing 
from sub-zero to torrid. Solving such problems in the age of jets 
makes Ex-Cell-0 ideally suited for the solution of new problems. 
Ex-Cell-0 builds high-temperature valves . . . along with blades, 
rotors, fuel nozzles, actuators, fuel controls, parts and assemblies. 


EXCELLO 
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EX CELL-0 FOR PRECISION 
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MAN AND MISSILES FLY HIGHER, FASTER AND SAFER WITH 


AND ASSEMBLIES BY EX-CELL-0. 




Many parts for missile 
controls, power plants, and structures 
require the high strength of a forging. Vet com- 
plex contours and super-tough alloy structure may make 
finish-machining slow, costly, and sometimes almost impossible. 

This is the place for precision forgings made by the Jet Division. Unusual 
techniques and precise dies permit production of forged parts with such accurate dimen- 
sions and contours that “finish machining" generally means merely a simple polishing operation. 
Surfaces with 20-micro finish are being produced regularly at the Jet Division. 

Alloys now being forged at the Jet Division include stainless and high-alloy 
steels. Stellite and superalloys, as well as titanium and zirconium. 

Our forging engineers will call at your convenience 
to discuss precision forging applications with 
yourengineei - and production men 
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Precision forgings with 20-micro finish 
available for missiles from 
the Jet Division 


Thompson "Products, /nc. 
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WESTERN GEAR PRODUCES FIRST 1000 HOUR 
HELICOPTER TRANSMISSION FOR HILLER! 





joi MORE POWER 
£5% LIGHTER 

/5 0% INCREASE III OVERHAUL LIFE 

Here is the first helicopter transmission 
specifically designed and developed to meet 
the 1 000 hour concept so long sought by the 

Western Gear developed this new “first” 
in aviation from the paper-problem stage to 
manufacture, adding, as always, two of its 
own requirements to the specifications . . . 
ruggedness and reliability above standard. 

You can always count on Western Gear 
for reliability in solving your power trans- 
mission problems and needs. 
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Costs up to 35% less to buy than 
other lightweight tooling metals 


Here's why Dow magnesium tooling plate costs less to buy. 
The fundamental characteristics of magnesium permit roll- 
ing and oven thermal flattening to a degree of flatness and 
surface smoothness satisfactory for virtually all tooling uses. 
This flatness is not obtainable in other lightweight tooling 
materials without costly machining of the surface. 


machinability saves time, effort and wear. Magnesium’s light- 
ness makes tools easier to handle during fabrication and use. 
Remember— magnesium costs less to buy, costs less to 

FABRICATE, COSTS LESS TO USE! 

Ask your Dow magnesium supplier for the complete story. 
Contact him today or write the dow chemical company. 
Midland, Michigan, Dept. MA 1427K. 


AVAILABLE FROM STOCK AT: 

Copper and Brass Sales, Inc., Detroit, Michigan 
A. R. Purdy Co., Inc., lyndhurst. New Jersey 
Fullerton Steel and Wire Co., Chicago, Illinois 


Hubbell Metals Inc., St. Louis, Missouri 

Reliance Magnesium Company, Los Angeles, California 

Vinson Steel and Aluminum Company, Dallas, Texas 


YOU CAN DEPEND ON 


EDITORIAL 


NACA, The Logical Space Agency 


Too often in recent history, the solution to acute national 
problems has been sought in the creation of complex new 
organizations that add to the federal payroll and bureaucracy 
but do little about the problems they were created to solve. 
Often, an economical and effective solution lies close at 
hand, but is so simple the top-level officials hesitate to even 
consider it. The current debate over how many and what 
kinds of organizations the federal government needs to 
organize and guide research and exploration of space appears 
to be a case in point. 

There is no lack of complex plans to tackle our space age 
problems. In the midst of this furor it is finally becoming 
clear that there is in existence an extremely competent 
organization capable of spearheading this work— the National 
Advisory Committee for Aeronautics established by the 
President in 1915 with the directive to "supervise and 
direct the scientific study of the problems of flight with a 
view toward their practical solution." 

Credit for first calling attention to this simple but effective 
solution, we believe, belongs to Gen. Orval Cook, president 
of the Aircraft Industries Assn., who told the Institute of 
Aeronautical Sciences in Washington on Jan. 14: 

"One of the things that has most puzzled me during this 
furor and clamor for government reorganization so that we 
can catch up with the Russians has been the fact that NACA 
has apparently been largely overlooked. Yet here is a gov- 
ernment agency reporting directly to the President which 
has as its basic charter 'the scientific study of the problems 
of flight with a view toward their practical solution. 

"For more than 40 years NACA has dedicated itself to 
this task with outstanding success. The NACA has some 
of the finest aeronautical laboratories in the world— its facili- 
ties alone being worth more than S500 million, and an 
operating staff of some 7.600 people of whom more than 
2.000 have professional degrees. 

“For more than 10 years it has been conducting research 
and studies in scientific fields leading to man's conquest 
of space. In fact early in 1952, months before the first 
manned flight at Mach 2, NACA studies were launched 
into the problem of manned flight beyond the atmosphere 
and their solution. By 1954. NACA research teams were 
able to propose construction of a research vehicle for this 
purpose and in December, 1955. in cooperation with the 
Navy and Ail Force, a contract for this craft (North Ameri- 
can X- 15) was let. This vehicle is expected to be test flown 
within the next 12 months or so. 

"NACA also pioneered in research that will pay off in 
manned boost-glide rockets flying at fantastic speeds and 
with a new concept that will enable our ballistic missiles to 
withstand sun-hot temperatures during re-entry into the 
atmosphere. 

"At the same time these projects were under way. the 
NACA has been investigating almost every element in the 
propulsion spectrum. Research is being conducted in pro- 
pulsion bv ion jets, photon jets, plasma jets, by nuclear 
lockets and by solar power. Much more than mere theory 
is involved— practical experimentation is being conducted 
and detailed performance parameters are being developed. 
All of this research is directed toward one goal-flight, 
manned and unmanned, at incredible speeds through and 
beyond the Earth's atmosphere. All of this vital basic re- 
search information is being funnclcd to the military services 
and the aviation industry to assist them in development of 
vehicles to translate this research into reality. 


“If, as so many people are advocating, we need a govern- 
mental agency to take the responsibility for accelerating our 
efforts in space travel, 1 suggest we look to an existing or- 
ganization such as the NACA to provide this direction." 

We heartily endorse Gen. Cook's suggestion and strongly 
urge members of Congress concerned with this problem. 
Defense Secretary McElrov and the public— which will 
eventually have to pay the bills— to carefully consider this 
relatively simple but effective solution of a most acute 
national problem. 

There are several additional considerations, in addition 
to those cited by Gen. Cook, that make the NACA role as 
the spearhead of our national space research and develop- 
ment effort extremely attractive. 

f irst, it has, thiough 40 years of experience, established 
an extremely effective working relationship with all of the 
other basic organizations concerned with this problem— the 
military services, the scientific fraternity and the industrial 
complexes. Through its main and subcommittee structure, 
it provides adequate voice for all of these elements in deter- 
mining a national policy. 

Second, the caliber of its leadership evokes universal re- 
spect from the other agencies through which it works. There 
is no better man in the nation today than James Harold 
Doolittle, NACA chairman, to serve as a link between the 
military, scientific and industrial communities because lie 
has had outstandingly successful careers in all three areas. 
T he scientific leadership of Dr. Hugh L. Drvdcn, director 
of NACA, is based on a combination of solid scientific 
achievement and quiet but effective administrative ability , 
all too rare in scientific circles. 

Third, NACA has proven its ability in the past to contrib- 
ute significantly to urgent national technical problems. It 
developed the laminar flow wing in time to permit the P-51 
Mustang to escort heavy bombers to any German target at 
the critical phase of World War II. Its high speed research 
aircraft program was an outstanding post-war example of 
joint work with the military and industry to produce maxi- 
mum proarcss in minimum time and launch our military 
aircraft into the supersonic age a significant jump ahead of 
all competitors. Its work in ballistic missiles has also solved 
key bottlenecks in time to be useful in operational weapons. 

Fourth, NACA has shown extraordinary ingenuity in 
devising new research tools required for tackling the’ un- 
known. The transonic wind tunnel, rocket powered models, 
gas dynamics facilities and multi-stage research rockets arc 
a few examples of this ability which is absolutely essential in 
probing new frontiers fruitfully. 

It is a major technical fallacy to consider aeronautics as a 
field that extends to the limits of the Earth's atmosphere 
and astronautics as something that begins where the atmos- 
phere ends. Both are integral parts of the same overall 
scientific problem. Any successful efforts in making the 
useful plunge into outer space must be based on the founda- 
tion of knowledge already accumulated on flight through 
the atmosphere from sea level to its outer fringes. Any 
space vehicle must also successfully pass through the enve- 
lope of atmosphere both on its outward and return journeys. 

There is a strong case to be made for charging NACA 
with the job of spearheading out national advance into space 
with a minimum of time and new money required to achieve 
the strong possibility of maximum progress. If NACA 
gets the job, our jump into space will be catapulted from 
a solid launching pad. —Robert Hotz 
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G-E 5-Star Tubes give added dependability to 
Ford Instrument ASN-7 Automatic Navigation Computers! 


General Electric 5-Star high-reliability ti 
5902, 6111 , and 6112— help make the 
course and distance computer a m< 


gator, from take-off through mission to final landing. 
Three computers, two amplifiers, a dial indicator, 

ASN-7. Tubes must perform to highest s 



w 



Ski-Jump with Jet Assist 


A new version of the Fairchild C-123 is now flying with the USAF. 
Its wheel-ski combination gear enables it to operate from ice or snow- 
covered fields as effectively as from unprepared dirt strips. 

Takeoff performance shoots up with the addition of a Fairchild J44 jet 
engine at each wing tip. Substantial increases in payload have become 
possible— takeoff and landing weights over 60,000 lbs. have been achieved 
and will become routine. 

The ski-and-jet C-123 is typical of the versatile development and the 
potential Fairchild builds into its aircraft 


FAIRCHILD 


AIRCRAFT DIVISION • HAGERSTOWN 10. MARYLAND 



Washington Roundup 


IRBM for Army? 

Watch for Armv to move quietly back into the inter- 
mediate range ballistic missile field. Former Defense 
Secretary Charles E. Wilson’s order putting a 200-mile- 
range limit on Armv missiles already lias been relaxed 
to make way for the Pershing, a solid-propellant version 
of the Redstone, which probably will have a range of 
approximately 500 mi. The new order, signed by 
Wilson's successor. Neil McElrov. gives the Army leeway 
to further extend the range through advances in the 
state of the art so long as the service feels the range falls 
within its tactical requirements. Army Secretary Wilber 
Brucker considers 1,500 mi. well within tactical re- 


Bilaferal Limbo 

Negotiations between the State Department and for- 
eign governments on civil air transport agreements are in 
limbo. Pending are talks with France. Belgium and the 
Scandinavian countries with no specific date set for re- 
sumption. Although Russia and the U. S. have agreed 
"in principle” to an exchange of routes, no date has been 
set for a conference to work out detailed terms and condi- 

Yet to come are talks with Japan and the Philip- 
pines, probably late in the spring or early summer. 

Final Conclusions 

Findings and conclusions of the Senate Preparedness 
Subcommittee released by Sen. Lyndon Johnson 
(D.-Texas) are not the first thorough appraisal of U.S. 
defenses and technological advances as compared with 

Almost one year ago. a special Air Force Subcom- 
mittee headed by Stuart Symington (D.-Mo.) released 
a report that contained a similar listing of deficiencies 
with an appeal that they be "corrected as promptly as 
possible." 

Fourteen of the 17 recommendations as well as five 
of the six findings, made by the Johnson Subcommittee 
were mentioned in Symington's Airpower Report. The 
Johnson Subcommittee recommendations not covered in 
the Airpower Report were the exchange of scientific and 
technical information, the question of stockpiles and 
shelters for civil defense and more effort in the develop- 
ment of manned missiles. 

The only additional finding in the Preparedness report 
was that the Soviet Union had led the world into outer 
space, a fact that was not a reality at the time of Syming- 
ton's report. 

Although the two reports were similar, reaction to the 
two was not. 

Following the Symington report last year, these devel- 
opments took place: 

• Production schedules of the Boeing B-52 were cut back 
from 20 to 15 aircraft per month. 

• Production schedules of the Boeing KC-135 jet tanker 
were cut from 20 to 15 per month. 

• Defense Department directive cut S170 million from 
support of research and development. 

• Ceiling was placed on defense expenditures for Fiscal 
195S. 

• Funds for the development of an atomic aircraft were 


Following the appearance of the Soviet Union's Sput- 
niks and the beginning of the Johnson Subcommittee 
investigation, these events took place: 

• President Eisenhower showed a personal interest in 
reorganizing the Defense Department and a committee 
was appointed by Defense Secretary Neil McElrov to 
recommend changes. 

• Production of Thor and Jupiter intermediate range 
ballistic missiles was authorized and development of Atlas 
intercontinental ballistic missiles and Polaris fleet ballistic 
missiles was accelerated. 

• Basic research projects were restored to former levels. 

• Overtime restrictions were removed from ballistic pro- 
grams and some of the other Defense Department high- 
priority programs. 

• Satellite programs were accelerated. 

• Early warning systems and anti-missile missile programs 
were accelerated. 

Defense Reorganization 

Administration’s proposals for reorganization of the 
Defense Department will not reach Congress before the 
end of March, by Secretary Neil McElroy's estimate. 
Streamlining is expected to give McElrov more direct 
authority over specific military programs as well as greater 
control over funds. 

Group named by McElrov to help him with the re- 
organizing chore is supposed to gather the views of 
service secretaries and chiefs of staff and others, and 
report to him individually. McElrov will then relav the 
conclusions to the President. Advisors are William C. 
Foster, member of the Gaither committee (AW Dec. 2. 
p. 2S) and former Deputy Defense Secretary: Nelson A. 
Rockefeller, chairman of the President's Advisory Com- 
mittee on Government Reorganization and contributor 
to the Rockefeller report (AW Jan. 13, p. 34); Army- 
Gen. Oinar N. Bradley and Adm. Arthur W. Radford, 
retired chairmen of the Joint Chiefs of Staff; USAF Gen. 
Nathan F. Twining, present JCS chairman; and Charles 
A. Coolidge, former Assistant Defense Secretary and 
author of the Coolidge report on classification of defense 
information, as full-time special assistant. 

Budget Scientists 

Main target of scientific leaders testifying on Capitol 
Ilill on the need for an expanded scientific and techno- 
logical program is the Bureau of the Budget. Department 
of Defense is running a close second. Dr. L. V. Berkncr, 
president of Associated universities, protested that since 
the end of World War II, the Budget Bureau has repeat- 
edly made "very disastrous cuts" in vital basic science 
projects. For example, lie said, funds for the rocket 
research program of the Naval Research Laboratory were 
cut off twice. Instead of the present practice of "arbitrary 
cuts" by budget and accounting officers, he said scien 
tific projects should be periodically reviewed and weighed 
bv scientific groups. 

If this were done Berkncr estimated that "millions of 
dollars could be saved.” 

Scientists’ main criticism of Defense Department is 
its record of de-emphasis of basic research and an over- 
emphasis of engineering development. 

Berkncr estimated that Defense Department’s total 
basic research effort now amounts to only about $30 
million a year. -Washington staff 
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How X- 1 5 W ill Double Man’s Mach Number 


Inertial navigation system, thick blunt trailing edges 
are aids to exploration of new flight regime. 


Washington— X- 15 rocket research 
aircraft, forerunner of manned orbital 
bombers, is a 50-ft.-long cylindrical fly- 
ing fuel tank with small", missile-like 
control surfaces, an inertial navigation 
system and a potential for altitude ex- 
ploration that may range as high as 
200-300 mi. 

Featuring an unusual number of auto- 
matic aids to assist the pilot beyond the 
limits of human factors the X-15 still 
requires manned control. It will deter- 
mine the future of manned aircraft 
while it explores heating and re-entry 

Longer Range 

X-l 5's range is some four and a half 
times that of the X-l and X-2-450 
nautical miles versus 100. Duration of 
powered flight is closer to that of the 
earlier research rocket craft— about six 
minutes. 

Unusual feature of the vertical con- 
trol surfaces is the extremely blunt 
trailing edge, measuring 12 in", across. 
Vertical surfaces arc a ventral fin that 
U jettisoned on landing, and an upper 
vertical fin whose top portion rotates 
as the control surfaces do in the Bo- 
marc interceptor missile. 

Modification of the X-l 5, with 
booster added, probably constitutes 
North American Aviation’s entrv in 
Air Research and Development Com- 


ARTIST'S conception of X-15. Note rear vie 


maud’s Rocket Orbital Bomber. (Robo) 
competition, which closed last August. 

Robo specifications were very general 
but extremely high speed, far beyond 
X-l 5’s Mach 5-7 range, was called for. 
Speeds may have been two to three 
times that of the X-l 5. 

Both manned and unmanned ver- 
sions and ballistic and glide rocket 
bombers were proposed in the Robo 
competition. Unmanned version, prob- 
ably for reconnaissance work, would in- 
clude radar, infrared or optical scanning 
devices, with provision for relaying their 
intelligence to ground stations. 

Competitors included at least five 
companies— North American Aviation, 
Inc.; Boeing Airplane Co., and Bell 
Aircraft Corp„ whose studies were sup- 
ported by USAF; and Douglas Aircraft 
Co.. Inc, and Republic Aviation Corp. 

Maximum gross weight of the X-15 
is some 32,000-33.000 lb. Structure is 
primarily steel. Three copies will be 
built. Thrust of the single barrel en- 
gine is about 60,000 lb, at maximum 
output. V vv 

X-l 5’s fuselage is integral Linkage 
forming a constant-section body of revo- 
lution for about 27 of its 50 ft. length. 
Diameter is 4 ft. at tail. Two oblong 
tanks for fuel and oxidizer contain baf- 
fles shaped like radar dishes, facing 
forward, to control surge and center of 
gravity. Tube 12-in. in diameter runs 


the full length of both tanks, probablv 
serving as a structural member as well 
as a fuel line. 

Propellants probably will be anhy- 
drous ammonia and liquid oxygen. 
Kerosene will not be used. 

Third tank, for gas generator fuel, is 
spherical in shape and located aft of 
oblong tanks. 

Two very large bulges of generally 
triangular shape begin on the side of 
the X-15 fuselage just behind the 
canopy. Each terminates at the aft end 
of the fuselage in a large blunt tri- 
angular base. The wings extend from 
the fuselage through these bulges. The 
primary purpose of this somewhat un- 
usual configuration is to minimize in- 
terference drag between the fuselage 
and the wing, which can become pre- 
dominate at X-15 speeds without care- 
ful design. 

These bulges also contain all lines, 
controls, wires, plumbing, control sur- 
face actuators, etc., and are made of 
beryllium to resist heat. 

Wing leading edges arc sharp but 
not as sharp as those of the F-104. 
Trailing edges arc blunt, tapering from 
2i in. thick at root to 1-in, at tip. All 
corners on control surfaces are slightly 
rounded. 

Wings have small, deep chord super- 
sonic ailerons located approximated in 
mid-wing. 

Horizontal Stabilizers 

Horizontal stabilizers, approximately 
4 ft. long, have 1 5 degree anhedral. 

Upper vertical control surface is ap- 
proximately 5 ft. high. Whole upper 
half rotates for aerodynamic vaw con- 
trol. 

Ihc leading edge is swept back 40 
deg. from the vertical and trailing 
edge has 5 deg. forward sweep. Ven- 
tral fin, about 4 ft. long, jettisons 
on^ landing. Both have trailing edges 

Jet reaction ports It in. in diameter 
for roll control at extreme altitudes arc 
located 80% forward on wing and 2 ft. 
inboard and are directed upward. 

Pitch and yaw control rockets are 
located in the nose at top and bottom 
of fuselage. Capt. Iven C. Kinchcloc. 
scheduled to be the first USAF pilot 
to flv the X-15, said it has not been 
decided yet whether the rockets arc 
capable of fine enough control inde- 
pendently. or whether it will be neces- 
sary to balance them against one an- 
other to get fine control from the 
difference in thrust. 

Joseph A. Walker, first National Ad- 
visory Committee for Aeronautics pilot 
scheduled to flv the aircraft, said the 
pilot will throttle the control rocke’ 
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quite directly without the interposition 
of many black boxes between him and 
the jets". 

Bell X-1B is now flying with reaction 
controls to gain more data on control 
techniques. 

X-1B docs not have enough room 
for raw and pitch rockets in the nose, 
and" they arc located elsewhere. 

Attitude control rockets in the X-l 5 
are fueled by high test peroxide, a 
monopropellant generating thrust by its 
decomposition vvTien set off by a chemi- 
cal catalyst. 

Because high altitudes destroy the 
usefulness of pilot-static instruments 
such as altimeter and air speed, and be- 
cause extreme speed limits the useful- 


navigational system is inertial, telling 
the pilot his position in all three dimen- 

NACA-dcv eloped nose instrumenta- 
tion is contained in a 6-in. diameter 
hemisphere and fulfills usual functions 
of a nose boom. An alternate nose has 
the standard boom. Nose of the cock- 
pit is made of glass but side visibility is 
limited to two small windows. 

Landing gear is two skids which pop 
out of blisters on the sides of the aft 
part of the fuselage. 

This type was chosen to save weight, 
and because of the availability of the 
dry lake at Edwards Air Force Base for 
landing. 


X-15 will be lifted to 30,000 or 
40.000 ft. by a modified B-52 bomb- 

In carlv flights at least. X-l 5 probablv 
will start" at Wendovcr AFB near Salt 
Lake City, Utah, and end at Edwards. 
Very complete tracking and telemeter- 
ing equipment is being installed along 
the route. 

Salt flats near Wendovcr and along 
the route also provide emergency land- 

NACA is flying the X-l and X-1B 
on a weekly schedule to check the ap- 
proaches to be used by the X-l 5. 

Re-entry is expected to be the biggest 
problem in the aircraft s flights. Trick 
will be to come into the atmosphere at 


AVIATION WEEK, 


3. 1958 



X-15 History 

X-15 is scheduled to fly early in 1959, seven years from the time that National 
Advisory Committee for Aeronautics began special studies of problems likely to be 
found in flight beyond the atmosphere, and the means for exploring them. 

On July 9, 1954, NACA met with USAF and Navy Bureau of Aeronautics to 
propose the X-15 as an extension of tire cooperative research aircraft program. In 
December of that year a memorandum of understanding was signed naming NACA 
technical director of the project, with advice from a joint Research Airplane 
Committee. 

USAF was assigned to administer design and construction. It also provides the 

provides test facilities, particularly the human centrifuge at the Air Materiel Center, 
Johnsonvillc, Fa. 

Competition began in December, 1954, and in December of 1955. North Ameri- 
can Aviation, Inc., was ordered to construct three aircraft. Reaction Motors, Inc., 
is powerplaut contractor. 

North American pilot Scott Crossficld, first man to fly at Mach 2 when he was 
still with NACA, is scheduled to make contractor flight tests to determine structural 
integrity and satisfactory performance of propulsion and control systems. Crossfield 
will go "only to an altitude of about 60,000 ft. 

Capt. Iv'en C. Kincheloe, Jr. of Air Force Flight Center. Edwards AFB, Calif., is 
first USAF pilot. He will determine maximum speed and altitude capabilities. 
Joseph A. Walker will be first NACA pilot. They will have two back-up pilots each. 

NACA will have priinarv responsibility during all research flights. It will operate 
the range from Wcndover AFB, Utah,' to Edwards, and be responsible for data 
reduction and reporting. 

Flight Test Coordinating Committee composed of USAF and NACA represen- 

of flights and tests known through its usual channels and also through conferences 
with industry. 


the proper angle, which will be very 
shallosv. 

A flight test possibility is a full scale 
trial of the skip maneuver, coming into 
dense air for a very short time, then 
pointing the nose up and coasting back 
into very thin air again. Two schools 
of thought have grown up surrounding 
this type of flight path. 

Heat Problems 

The NACA at Ames Laboratory feels 
that the skip will result in higher struc- 
tural temperatures during re-entry. Radi- 
ative equilibrium temperature, NACA 
says, is the minimum that can be 
achieved in the upper air. If the aircraft 
skips continuously back into space it 
cannot be cooled by radiation of struc- 
tural heat back to the atmosphere, and 
its equilibrium temperature will be 
higher than an aircraft which followed 
a glide path after re-entry. 

Other experts, such as Antonio Ferri, 
believe that efficient structure can dis- 
tribute the heat evenly while the air- 
craft skips back into space and that the 
intermittent heating during skipping 
will result in a lower body temperature 
than radiation equilibrium temperature. 

Estimates of well-informed observers 
are that the 100 mi. altitude usually dis- 
cussed is too conservative. Peak altitude 
may be in the 200 to 300 mi. range. 

Heavy emphasis will be put on hu- 
man factors and instrumentation re- 
search in the X-15 program. USAF 


Maj. David G. Simons has been desig- 
nated human factors coordinating offi- 

Pilot’s authority over fuel control 
will be limited to prevent him from 
exceeding the human tolerance to ac- 
celeration, according to Walker. 

In re-entry, determination of effects 
of heat rise on controls and on the 
pilot's responses will be an important 
goal. Temperatures expected to be en- 
countered are far greater than any ex- 
perienced so far, perhaps as high as 
1.000F. But short exposure time prob- 
ably will mean little discomfort inside 
the cockpit. 

Subjection to long periods of aero 
gravity are not expected to affect pilots 
adversely. Although Brig. Gen. Homer 
A. Boushev, USAF deputy director for 
research and development, says approxi- 
mately five minutes of weightless flight 
can be achieved in the X-l 5. Capt. Kin- 
cheloe feels that a pilot am take up to 
one hour at zero G very well. Kin- 
cheloe was at 0.05 G for 50 sec. in the 
X-2 and didn't know it until instrument 
readings were taken after he landed. 

Longest flight time in the X-2 was 
17 min., 14 sea, by Kincheloe. X-l 3 
times will be considerably longer. Pilot 
will breathe bottled oxygen, which is 
not considered efficient enough for an 
orbital vehicle. If X-15 were made 
orbital, finding room for a more effi- 
cient air regeneration system would be 
difficult. 


NAA’s Net Income 
Declines $3 Million 

Los Angeles, Calif.— North American 
Aviation Inc., last week reported its 
net income for the first quarter of the 
firm's 1958 fiscal year dropped $3,- 

436.000 under a similar period last year. 

Board Chairman J. H. Kindclbcrger 

said net income was $6,462,000 after 
provision for $7 million for federal in- 
come taxes in the three months ended 
Dec. 31. 1957. Net profit was S.81 
per share on 8,0 1 5,077 shares outstand- 
ing, compared with $1.23 per share on 
the same number of shares in a like 
quarter of the previous fiscal year, ac- 
cording to unaudited figures. 

Net income in that quarter, part of 
North American's biggest year, was 89.- 

898.000 after provision for federal in- 
come taxes of $10,722,000. 

"The decline in sales,” Kindclbergcr 
said, “is a result of the substantial re- 
ductions made in late 1957 by the gov- 
ernment in military expenditures which 
included contract terminations, cut- 
backs and schedule stretchouts. 

"Despite this present trend, we are 
optimistic over the company's long 
range prospects as one of the principal 
suppliers of weapon systems, related 
military equipment and diversified 
products." 

Sales and income for the first three 
months ended Dec. 31, 1957. amounted 
to $222,849,155. a drop of $7,677,785 
under the like quarter a year ago. Costs 
of sales and other expenditures totaled 
$209,387,155, compared with S309,- 
906,940 in the prior year. 

As of Dec. 31, North American had 
a backlog of unfilled orders worth $611 .- 
447,504. This compares with $581,- 
000,000 in unfilled orders as of Oct. 1, 
1957. start of the fiscal year. Company 
says backlog figure does not include 
portions of new orders not yet finally 
committed. In late December, North 
American won a USAF competition to 
develop manned weapon system WS- 
110A for Strategic Air Command. 


Bell, Vertol Merger? 


Top managements of Bell Helicopter 
Corp. and Vertol Aircraft Corp. are re- 



reached. Final decision is expected 


Bell is said to be interested in Vcrtol's 
experience in large, relatively long-range 
helicopters— a field in which Bell has 
been interested in for some time. Most 
of Bell's sales in the past few years, how- 
ever, has been in the light helicopter 
field. 
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IAS, AAS Technical Sessions 


Space Is Booming, Meeting Crowds Show 


New York-Bulging attendance at the 
American Astronautiral Society’s an- 
nual meeting here last week and at 
sessions on advanced subjects such as 
gravity at the Institute of the Aero- 
nautical Sciences meeting clearly indi- 
cated how space has raptured technical 
as well as general interest in the U.S. 

» Gravity sessions held in a ballroom 
seating 1,000 persons were besieged by 
1,500 people who wanted to get in. 

• Astronantical Society meeting attend- 
ance w'as six to seven times greater than 
anv previous meeting. 

Mushrooming interest on the part of 
engineers that gravity research might 
bring an answer to propulsion problems 
had to be discouraged by speakers. 

Louis Witten, principal scientist for 
Martin Co.'s RIAS, Inc., stressed that, 
“There is todav no indication in gravi- 
tational theory how such use am ever 
be made of gravitation." Furthermore, 
he said, there are clair indications from 
our present understanding of gravitation 
that such use cannot be made. 

Witten urged, however, that physi- 
cists consider grav itational theory as able 
to contribute to the main present-day 
problem of physics: the problem of 
fundamental particles. Physicists have 
tended to ignore gravitation, he said, 
because of the weakness of gravitational 
force compared to other forces. For ex- 
ample: for two electrons which attract 
eacli other because of gravitation by an 
inverse square law and repel each other 
because of their charge also by the in- 
verse square law, at all distances the 
electrostatic force of repulsion is greater 
than the gravitational force of attraction 
by the enormous factor of 10” 

" The absolute size of a force is not 
necessarily a good clue as to its qualita- 
tive significance, he argued. Also, the 
theory of gravitation is a theory of space 
and time itself and one must have a 
proper theory of space and time in 
order to understand the behavior of 
objects within space and through time. 

Rate of applications for membership 
in the Astronautiral Society has in- 
creased by a factor of almost five since 
the first Russian Earth satellite was 
launched. In the first eight hours of 
the meeting, the Astronautiral Society 
"ot 116 new membership applications. 

The Russian activity and rapid influx 
of new members has changed the So- 
ciety’s problems overnight. Until last 
Oct. 4, AAS was struggling with the 
organizational difficulties of any new 
society seeking professional standing 
and a large membership. Tire long 
process of earning professional status 
was culminated at the annual meeting 


when the AAS was officially made an 
affiliate of the American Association for 
the Advancement of Science. This or- 
ganization sets the standards for most 
U. S. scientific professional societies. 

The large increase in membership, 
which is estimated to top 1,000 before 
the end of 1958, has eliminated the 
most difficult part of the recruiting pro- 
gram and suddenly presented AAS 
leaders with the problems of a more 
mature professional society. These 
problems constantly center around in- 
creasing the technical quality of the 
socictv s papers and activities and im- 
proving communication between mem- 
bers, Ross Fleisig, new president of the 
AAS, said that the group's current pub- 
lication the Journal of Astronautics will 
become increasingly technical and that 
a new magazine,' the Astronautiral 
Sciences Review, will begin publiration 
during the summer to provide a broad 
semi-technical coverage of the complete 
field. 

General consensus of persons attend- 
ing the Astronautics meeting last week 
was the quality of technical papers pre- 
sented was very high. 

Non-Lifting Space Craft 

A firm stand for the non-lifting type 
of manned re-entry vehicle in prefer- 
ence to the hypersonic glider or lifting 
configuration was made in a paper by 
two Avco Research Laboratorv scien- 
tists. These men, Dr. F. R. Riddell and 
Dr. R. W. Dctra, cited the great weight 
advantage of the spherical or drag type 
of re-entry bodv as the main reason they 
believe it will he an attractive configur- 
ation as long as chemical fuel rockets 
are used to place satellites in orbit. 

The addition of wings to a body 
greatly increases the structural weight 
needed to carry a given payload. With 
chemical fuel rocket systems each 
pound saved in the satellite vehicle can 
save several hundred pounds in takeoff 
weight. This will be a dominant factor 
for years to come, according to the 
authors. 

Principal argument advanced by the 
adherents of the hypersonic re-entry 
glider is that the winged vehicle ran 
land at any given airfield. The Avco 
scientists said their studies show that 
the problems of bringing a lifting and 
non-lifting vehicle into the proper de- 
scending path are nairlv the same order 
of difficulty. They state that the non- 
lifting type ran be brought within 200 
to 300 mi. of a given point using cur- 
rent computing and tracking equipment. 
Initial re-entry of the winged vehicle 
would have to be controlled nearly as 


accurately, according to the authors, to 
reach any one of a limited number of 
properly prepared airfields in a dead 
stick landing. 

Space Navigation 

Interplanetary navigation probably 
will employ combination stellar-inertial 
systems, but will require considerably 
greater accuracies than now used in 
aerial navigation and will involve con- 
siderably more complexity, according to 
Edward V. Steams, manager of guid- 
ance department for Lockheed’s Mis- 
sile Systems Division. Space travel 
navigation is complicated by the fact 
that it involves six dimensions of the 
vehicle (three position and three veloc- 
ity components), six dimensions of the 
destination, and time, Stearns said. 

Typical interplanetary navigation sys- 
tem cited by Stearns would include: 

• Three celcstial-bodv trackers, capable 
of tracking the lines of sight to two 
planets and the Sun with an accuracv 
of 3 to 5 sec. of arc. 

• Gyro-stabilized platform for celestial 
trackers which has gyro drift rates low- 
enough to stabilize trackers during pe- 
riods of interrupted service. 

• Solar system map stored in form 
which is suitable for use by navigation 

• Navigation computer rapablc of pre- 
cise calculations to within a few seconds 
of arc, or about one part in 100,000. 

• Time accurate to one part in 100,000 
with an operating range of about one 
year between calibration. 
Recombination Powerplant 

The idea of obtaining propulsive 
power from the recombination of fret- 
oxygen atoms in the upper atmosphere 
has progressed to the stage where the 
first piece of hardware is already under 
development. 

Paul Ilartcck of Rensselaer Poly- 
technic Institute is working, under Air 
Force contract, on a small prototype of 
a monatomic ramjet. Essentially, this 
will be a cylinder with an opening of 
one square yard. The inside of the 
cylinder will be coated with a solid 
catalyst to promote the recombination 
of oxygen atoms. The resultant release 
of heat will expand the incoming air 
and create thrust. 

Now under the aegis of the Air Force 
Cambridge Research Center, Dr. Har- 
teck’s work was first sponsored by the 
Air Force Office of Scientific Research. 
Still interested in the further develop- 
ment of the more basic aspects of this 
field, the Office of Scientific Research 
contracted with Aerojet-General Corp. 
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last year to carry out additional research 
in this area. 

Stergc Demetriadcs and Carl Kret- 
schmer, who worked on the Aerojet 
contract, made public the first fruits of 
their study at last week’s meeting of the 
American Astronautical Society. Among 
the highlights of their report: 

• Ultraviolet emission of the Sun 
causes dissociation of oxygen and nitro- 
gen molecules. These dissociated mole- 
cules serve as a storage tank for solar 
energy in the upper atmosphere (above 
60 km). 

• Recombination of atomic oxygen 
produces 118 Kcal/molc oxygen; re- 
combination of atomic nitrogen yields 
225 Kcal/mole nitrogen. 

• Theoretical estimates indicate that 
the recombination of atomic oxygen 
can be effected in a continuous-flow 
powerplant by ram compression alone; 
that is, without a catalyst. 

• Assuming 100% efficiency in use of 
the recombination energy, a thrust of 40 
dynes per square centimeter of inlet area 
is obtained at an altitude of 100 km. 
'llus thrust is independent of flight 
speeds and depends only on altitude. 

• Thrusts of 4 dynes per square centi- 
meter can be obtained with powerplant 
lengths less than 1,000 ft. At 100 km. 
this compares favorably with the ex- 
pected minimum frictional drag for 


New York— Series of steps leading 
from current capability to future space 
weapons was outlined in a progress re- 
port on the Air Force guided missile 
program, presented last week at the 
annual meeting of the Institute of the 
Aeronautical Sciences. The spokesman 
was Maj. Gen. John \V. Sessions, Jr., 
vice commander of the Air Research 
and Development Command. 

After mentioning the many mile- 
stones passed during 1957. as activation 
of Snark and Rascal units in the Stra- 
tegic Air Command and the successful 
Thor and Atlas flights. Gen. Sessions 
got down to some hard facts and some 
not-so-hard visualizations. 

• On re-entry; The nose cone test data 
accumulated in the X-17 research pro- 
gram substantiate theory and indicate 
that the re-entry problem is solved. In 
this program. 26 Lockheed X-17 test 
vehicles were launched; 19 of these 
successfully fulfilled test requirements. 
The X-17 attained speeds above Mach 
14. 

• On interceptor missiles: Bomarc ap- 
proaches the ultimate in automaticity 
and is being integrated into the SAGE 
system. Also, it is being programmed 
to attack targets from a higher altitude; 
i.c., from above. And a boost in ramjet 
performance is in the offing. Recently, 
one of the ramjet engines now under 


flights at speeds below Mach 10, but 
this thrust is not sufficient to sustain 
flight at orbital speeds. 

In general, to produce a thrust that 
is greater than the drag, the recombina- 
tion powerplant must have a length 
about 0.7 times the radius. But to in- 
sure the recombination of all incoming 
oxygen atoms, the length would have 
to be 57 times greater than the radius. 

Clumsy and impractical as such a 
powerplant may seem, it is not to be 
dismissed entirely. The recombination 
powerplant, asserted the authors, shows 
promise for sustained flight on Mars 
where, it is believed, there is a con- 
siderable amount of atomic nitrogen 
with its higher energv of recombina- 
tion. 

Too, the feasibility of a powerplant 
using the atomic oxygen above the 
Earth is not as bad as it looks. As an 
example, the authors cite the case of 
an interplanetary ship which, prior to 
landing on Earth, might decelerate in 
the atomic oxygen or nitrogen lavers 
and pick up free radicals to be used in 
its next flight. 

The same scheme, they said, could 
be used on other planets. This signifi- 
cant potential fuel savings on interplane- 
tary flights significantly enhances the 
feasibility of the recombination power- 
plant. 


development at Marquardt. pushed a 
test vehicle to the record speed of Mach 
3.95. 

• On propulsion: Within the next sev- 
eral months, Air Force contractors will 
test fire the largest solid propellant mo- 
tors ever made. These engines, in turn, 
will be surpassed several fold in the 
near future bv new solid motors. 

• On air-to-ground missiles: The Rascal 
is but a harbinger. Beyond the Rascal 
and the new North American air-to-sur- 
face missiles lie air-launched ballistic 
missiles, udiich wall use stable, light- 
weight and easily handled propellants. 
Space Weapons 

Opening the door to the space ar- 
senal of the future. General Sessums 
predicted for offense, there will be the 
manned hypersonic glide bomber. 
Launched like a ballistic missile, the 
bomber will be boosted to an initial 
speed of 18,000 mph. and an altitude 
of several hundred thousand feet. It 
will be able to circumnavigate the globe 
and glide back home. 

Next will be the orbiting "police 
station.” This is the reconnaissance 
satellite, manned or unmanned, which 
will keep the Earth under continuous 
surveillance. And, of course, there will 
be the space vehicles, operating free of 
the Earth. 


Equally important is the matter of 
defense against enemy missiles and satel- 
lites. 

In the ease of an enemy ballistic mis- 
sile, the job of the counter-missile will 
be to fly up the predicted terminal por- 
tion of the target's trajectory and inter- 
cept it. If the enemy employs the boost- 
glide concept, the job, of course, will 
be more difficult. 

'Hie satellite intercept problem is 
also a knotty one. The pacing element 
of the counter-missile will be a complex 
system of ground and airborne elec- 
tronics to insure automatic intercept 
and destruction. 

To save time in developing this elec- 
tronic complex, man will be used as an 
integral part of the control loop. 

But this is only the beginning of the 
technological difficulties. If the counter- 
missile is behind the satellite, the pilot 
will have to apply thrust to close the 
gap. This will increase speed and orbit 
altitude, possibly to the escape point, 
and the missile will be thrown into 
space before reaching the satellite. 

Then there is the problem of sight- 
ing the target. Optical methods won’t 
work at the projected speeds and near- 
vacuum altitudes. One answer, sug- 
gested Gen. Sessums. might be infra- 

Another difficulty is in the method 
of directing the missiles fired by the 
counter-missile to destroy the satellite. 
Like the counter-weapon itself, these 
missiles, with a slight increase in veloc- 
ity. might escape into space. They 
will have to be directed in a depressed 
trajectory in order to intercept the 
target. 

Tight Race 

As we visualize space weapon svs- 

tic missile capabilities, Gen. Sessums 
declared, man is definitely in the pic- 

The United States is in a tight race 
with Russia. To win. he said, we must 
take all possible shortcuts. By putting 
a man in interceptor missiles, it is possi- 
ble to save up to five years in the 
development of the required electronic 
complex. 

Sharing the podium with Gen. Ses- 
sions were Army spokesman Brig. Gen. 
John A. Barclay, deputy comman- 
der of the Army Ballistic Missile 
Agency, and Capt. Raymond Thompson 
who delivered the speech prepared by 
Rear Adm. John E. Clark, director of 
the Guided Missile Division, Office of 
the Chief of Naval Operations. (Ad- 
miral Clark had to testify before a 
Congressional committee in Washing- 

After reviewing the Army’s missile 
arsenal, Gen. Barclay went briefly into 
the matter of obsolescence (“any 
weapon as costly and complex as a long- 


USAF, Navy Talk Missile Program 
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range ballistic missile should have a 
minimum operational life of five years”) 
and then on to the problems of propul- 

Onc of the main problems here, said 
the general, is in the use of solid propel- 
lant engines in large ballistic missiles. 
Precise velocity determination by thrust 
cut-off is essential for guidance accuracy. 
Aerojet-General and Thiokol are work- 
ing on this problem for the Army. 

One way around this difficulty would 
be the use of storable liquid propellants. 
Jet Propulsion Laboratory of the Cali- 
fornia Institute of Technology is carry- 
ing out significant research in this area 
as well as in the exploration of the po- 
tential of exotic propellants for the 
Army. 

The use of prepackaged liquid propel- 
lants is also of very much interest to 
the Navy. According to Adm. Clark, 
liquid fuels are now being prepackaged 
in leak-proof containers. Among other 
things, this means that liquid propel- 
lants can be used safely aboard ships in 
quantities large enough to satisfy bal- 
listic missile requirements. Another ad- 
vantage of such prepackaged units is 
that they can be placed on both sides 
of the motor; and, as they burned, the 
missile’s center of gravity would never- 
theless remain fixed. 

Looking ahead. Adm. Clark said, the 
Navy is not restricting itself to the use 
of rocket motors for ballistic missiles. 
For example. Navy is currently inves- 
tigating ramjet engines for possible bal- 
listic applications. The Navy’s present 
ramjet missile, the Talos, is capable of 
speeds only to about 1.500 mph.; but. 
said Adm. Clark, Navy scientists believe 
it is possible to achieve Mach 1 5 with 
a ramjet fired at an angle of about 45 
deg. 

When that day comes. Navy may 
well decide that free-air propulsion is 
flic most attractive system, even for 
ballistic missiles. 

Adm. Clark laid down this timetable 
for service use of Navy missiles: 

• Petrel has been phased out of regular 
service and into reserve squadrons. 
There arc hundreds of them on the 
shelf and they would be used if the 
reserve squadrons were called to duty. 

• Sparrow I is operational. 

• Sparrow III will be operational in 

1959. 

• Sidewinder is operational. 

• Bullpup will be operational in late 
1958 or early 1959. 

• Terrier is operational; an improved 
version will be operational in 1959. 

• Talos will become operational this 
year; an extended range version will be 
available in 1959. 

• Tartar will become operational in 

1960. 

• Regains I is operational. 

• Regulus II will be operational in 

1959. 


Overimproved Weapons 

monitoring by the customer of projects 
to ensure that they remain economically 
feasible, Rear Adm. Robert E. Dixon, 
chief, BuAer, told engineers during 26th 
Annual Meeting of Institute of the Aero- 
nautical Sciences. 

Contractor’s desire to crank improvc- 

Dixon noted, and ns a result, budgetary 
personnel, with no technical knowledge 
of military requirements, arc playing a 
greater role in final choice of weapons. 
Unless more effort is made by the con- 



• Polaris will become operational in 
1960. 

Talos Automation 

Talos antiaircraft missiles can be 
armed with conventional or nuclear war- 
heads. launched and directed to target 
by remote control from SAGE (semi- 
automatic ground environment system) 
or other air defense centers, D. B. 
Holmes of Radio Corporation of Amer- 
ica told the Institute of the Aeronauti- 
cal Sciences. RCA, which designed the 
Talos ground-based guidance and con- 
trol. has employed automation tech- 
niques throughout. 

The beam-riding missile is directed 
by radar during initial portion of flight, 
switches to semi-active homing for ter- 
minal guidance. Talos fire control op- 
erator can fire multiple salvos against a 
single target or can engage multiple 
targets. Holmes said. 

Three-color radar scopes are em- 
ployed to indicate target-missile status. 
When target is first assigned, its blip 
appears in red. When warhead has been 
selected, blip turns green, subsequently 
to blue when missile has been launched. 
Where there are multiple targets, fire 
control operator pushes buttons to in- 
dicate desired sequence of engagement, 
selects type of warhead. From this 
point on, the launch and intercept arc 
automatic with the operator serving 
only as a monitor. Holmes said. 

Number of tracking radars at each 
site are automatically programmed and 
interconnected as required to meet the 
specific tactical situation. In event of 
equipment malfunction, system auto- 
matically isolates faulty circuits and in- 
terconnects remaining equipments for 
maximum firepower. Holmes said. 

Synthetic attack, programmed on a 


magnetic tape, can be fed into Talos 
ground installation and the computed 
solution compared with the idealized 
one to check system operation. Com- 
parisons are made on a “go, no-go" 
basis, with matrix of lights to indicate 
faulty elements of the system. 
Warhead Re-Entry 

Problem of insuring that an unsvm- 
mctrical and uncontrolled blunt-nosed 
warhead will not fail in flight because 
of a tail-first re-entry or self-induced ac- 
celerations was treated in a paper by 
Joseph D. Welch and S. L. Shill of the 
General Electric Co. 

Tlie paper dealt with the proper re- 
entry alignment and damping of war- 
head oscillations which must be accom- 
plished between 500,000 and 200,000 
ft. altitude before heating and drag 
become too great. It was not restricted 
to planar motion, but considered three 
degrees of angular freedom. 

The small aerodynamic moments gen- 
erated in this altitude range arc of con- 
sequence because the angular velocities 
of a warhead tumbling and rolling in 
from space are considered to be rela- 
tively small. Aerodynamic lift and drag 
were ignored because they are so small 
in relation to the tremendous warhead 
velocity. 

Initial angular velocity or any mass 
dissymmetry of a warhead entering the 
500,000 ft. level can lead to gvroscopic 
coupling that can restrict the move- 
ment of the body around certain axes. 
This effect can be of benefit to the de- 
signer by giving him a means of guar- 
anteeing the proper re-entry attitude of 
the warhead, but it also can result in 
its failure, according to the paper. The 
authors discussed the theory and called 

Main warhead example concerned the 
typical body having a much larger mo- 
ment of inertia around the pitch and 
vavv axes than in roll. During the typi- 
cal re-entry this body would have a roll 
velocity which would cause an inertia! 
coupling. Under a fairly wide range of 
relative values for tile gyroscopic coup- 
ling moment, the aerodvnamic moment 
and initial roll rate, the warhead would 
spiral or wobble. As dense air is reached 
this wobbling, if it is of large magni 
tude, could raise heating and lateral 
accelerations to destructive levels before 
dynamic pressure and damping in- 
creased enough to stabilize the warhead 
and stop the wobbling motion. 

The authors also point out that the 
use of mass dissymmetry can stop rear- 
ward stabilization, which is possible 
with all but spherical warheads, and 
prevent a tail-first re-entry. The desired 
forward stabilization can be maintained 
if the inertial moment due to mass dis- 
symmetry is greater than the aerody- 
namic moment trying to stabilize the 
warhead in rearward flight. 
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NACA Urges 

By Evert Clark 

Washington— National Advisory Com- 
mittee for Aeronautics' proposal for a 
comprehensive national space flight 
program is expected to gain wide in- 
dustry military and scientific support. 
Its success will depend upon its accept- 
ance in Congress, where several con- 
flicting plans already have been pro- 

NACA's plan also appears to have 
strong backing in key parts of the 
executive branch of the government. 

Essence of the proposal is that "a 
major, coordinated national effort" must 
begin immediately, making maximum 
use of existing agencies and facilities 
and covering civilian as well as military 
aspects of space conquest. 

Logical pattern for the future is the 
one followed successfully by NACA in 
its teamwork with industry, the sciences 
and the military services over the past 
42 years, NACA said. 

National Science foundation and the 
National Academy of Sciences would 
plan scientific experiments, assign pri- 
orities for basic research on space 
phenomena. 

National Science Foundation also 
would provide financial support for 
scientists "in the detailed planning, de- 
sign and construction of special appara- 
tus, related research and analysis of data 
for approved projects.” 

NACA Role 

NACA would conduct flights for 
scientific purposes by itself when it 
could, or jointly with agencies of the 
Defense Department, as it has with 
research aircraft since 1947. 

It also would "coordinate and con- 
duct research in space technology' in its 
own laboratories and by contract in sup- 
port of both military and non-military 
projects." 

'Hi is would require “a rapid expan- 
sion" of NACA’s staff, contract research 
program and existing laboratories and 
construction of new facilities— including 
a launching site and a network of ob- 
servation stations. 

The National Advisory Committee 
for Aeronautics itself unanimously 
adopted a resolution last Jan. 16 setting 
forth the program and stating that "the 
urgency of an adequate national pro- 
gram of research and development lead- 
ing to manned satellites, lunar and in- 
terplanetary flight is now apparent." 

Outlining the program to the Insti- 
tute of Aeronautical Sciences in New 
York last week. NACA Director Hugh 
L. Drydcn said in a speech delivered by 
NACA Executive Secretary Dr. John 
Victory that the committee “has been 
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engaged increasingly in research applica- 
ble to the problems of space flight" 
since the end of World War 11. 

In addition to the X-15 rocket re- 
search aircraft, he said, NACA is “en- 
gaged in studies of satellite configura- 
tions suitable for safe re-entry at still 
higher speeds, both for manned and 
unmanned flight.” 

But “the present program is far from 
adequate." Drvdcn said. “Our rate of 
progress in solving the problems of 
space flight must be very greatly in- 
creased.” 

Doolittle's Warning 

Dr. James 11. Doolittle. NACA chair- 
man, said in a letter to Congress- 
written three days before Russia 
launched her first Sputnik— that "the 
pressure for governmental economy, 
coupled with the effect of rising costs, 
has resulted in the general level of 
NACA research effort compared to that 
of the Soviets being lessened when it 
should be increasing. Thus America’s 
relative position in aeronautical science 
has been deteriorating. There is an 
urgent need at this time for a genuine 
increase in the level of research effort.” 


Dr, Dryden told Congress last year 
that NACA’s 28 technical committees 
had urged a 25% increase in effort and 
that a budget request had been prepared 
accordingly. But, lie said, the Budget 
Bureau then cut S26.5 million from the 
8148 million request and denied 
NACA’s supplemental budget request 
in full for the first time in years. 

NACA’s recently created Special 
Committee on Space Technology will 
hold its first meeting Feb. 1 3 to review 
needed research and development and 
formulate a program for NACA's future 
efforts in space flight. 

Major Research Fields 

NACA listed these major research 
fields which must be more thoroughly 

• Space mechanics. 

• Space environment. 

• Energy sources. 

• Propulsion systems. 

• Materials. 

• Launch, rendezvous, re-entry and rc- 

• Communication, navigation and guid- 
° Vehicle configuration and structure. 


Backers of NACA Plan 

Washington— Members of the National Advisory Committee for Aeronautics who 
unanimously approved the Jan. 16 resolution calling for a national space flight pra- 

• Dr. James H. Doolittle, chairman of NACA and the USAF Scientific Advisory 
Board and vice president. Shell Oil Co. 

• Dr. Leonard Carmicltacl. NACA vice chairman and secretary of the Smithsonian 
Institution. 

• Preston R. Bassett, former vice president of Sperry Rand Corp. 

• Dr. Detlev W. Brook, president of the National Academy of Sciences and National 
Research Council; chairman of the National Science Board; member, President’s 
Committee on Scientists and Engineers. 

• Vice Adm. William V. Davis. Jr., deputy chief of nar.ll operations for air. 

• Dr. Paul D. Foote, Assistant Secretary of Defense for Research and Engineering. 

• Rear Adm. Wellington T. Hines, assistant chief of the Bureau of Aeronautics for 
procurement. 

• Dr. Jerome C. Hunsakcr. professor emeritus of aeronautical engineering, Massa- 
chusetts Institute of Technology; Board of Regents. Smithsonian Institution, and 
former chairman of NACA. 

• Charles J. McCarthy, chairman of the board. Chance Nought Aircraft. Inc. 

• Lt. Gen. Donald L. Putt. USAF deputy chief of staff for development; military 
director. USAF Scientific Advisory Board. 

• Janies T. Pyle, Civil Aeronautics Administrator. 

• Louis S. Rothschild. Undersecretary of Commerce for Transportation, member 
Airways Modernization Board. 

NACA members absent when the resolution was approved: 

• Dr. Allen V. Astin, director of the National Bureau of Standards; member of the 
Interdepartmental Committee on Scientific Research and Development. 

• Frederick C. Crawford, chairman of the board. Thompson Products Inc. 

• Dr. Francis W. Rcichhcldcrfer, chief of the U. S. Weather Bureau, member of 
the Interdepartmental Committee on Scientific Research and Development. 

• Edward V. Rickenbackcr, chairman of the board. Eastern Air Lines Inc. 

• Gen. Thomas D. White. USAF chief of staff. 
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NACA Space Committee 

Washington— Members named thus far to the Special Committee on Space Tech- 
nology of the National Advisory Committee for Aeronautics (AW Jan. 13, p. 29) arc: 

• Dr. II. G. Stcvcr, associate dean of engineering. Massachusetts Institute of Tech- 
nology; vice chairman, USAF Scientific Advisory Board. 

• H. Julian Allen, Ames Aeronautical Laboratory, NACA. 

• Dr. Hendrik W. Bode, director of mathematical research. Bell Telephone Labora- 

• Dr. Milton U. Clauscr, director of aeronautical laboratory. Ramo-Wooldridge Corp. 

• Prof. Dale R. Corson, Cornell University. 

• James R. Dempsey, manager. Convair-Astronautics Division. General Dynamics 
Corp. 

• Robert R. Gilrutli, assistant director. Langley Aeronautical Laboratory, NACA. 

• S. K. Hoffman, general manager. Rockctdync Division. North American Avia- 
tion, Inc. 

• Dr. W. Randolph Lovelace II. Lovelace Foundation for Medical Educational 
Research. 

• Dr. William H. Pickering, director. Jet Propulsion Laboratory. California Institute 
of Technology. 

• Dr. Louis N. Ridenour. Jr., Missile Systems Division. Lockheed Aircraft Corp. 

• Abe Silverstein. associate director. Lewis Flight Propulsion Laboratory. NACA. 

• Dr. James A. Van Allen. Department of Physics. State University of Iowa. 

• Dr. Wernhcr von Braun, director, Development Operations Divisions, Anny Bal- 
listic Missile Agency. 


• Space biology. 

• Flight simulation. 

• Measurement and observation tcch- 


NACA's program apparently would 
not conflict with Defense Department’s 
Advanced Research Projects Agency, 
based on what is now known of ARPA's 


proposed function. It might, however, 
limit the need for AREA to become an 
operating agency, since it seems to advo- 
cate farming out of as much space re- 
search and development as possible to 
the services. NACA, industry and sci- 
entific institutions. 

Conflicting proposals have called for 
new, independent government agencies 
to perforin either the civilian or civilian 
and military aspects of research, and 
development for space; handling of this 
work bv the Atomic Energv Commis- 
sion: creation of a whole Department 
of Science, etc. 

Dissatisfaction in industry and the 
military with the vagueness of Defense 
Department's plans for ARPA and the 
widely expressed feeling that existing 
agencies must be used so time is not 
wasted in the formation of new ones, 
would indicate that NACA's proposal 
might find wider support than any 
other specific program outlined so far. 

Membership of the committee (sec 
box, p. 52), which adopted the space 
age resolution unanimously, also indi- 
cated wide acceptance in government, 
industry and scientific circles. 

But the congressional battle for con- 
trol of whatever becomes the nation's 
"space agenev” promises to be a critical 
factor in the future of NACA's proposal. 


Senate Group Asks White House Action 


By Ford Eastman 

Washington— Senate Preparedness 
Subcommittee members said last week 
it will be up to the White House and 
Defense Department to take action on 
the 17 recommendations it proposed to 
bolster the nation's defenses. 

Subcommittee members said, how- 
ever. they will cooperate with the Ad- 
ministration in pushing any legislation 
needed to implement the various pro- 

interim Report 

The recommendations were con- 
tained in an interim report issued at 
the conclusion of the subcommittee's 
investigation into the U. S. satellite and 
missile lag behind the Soviet Union. A 
more detailed report is expected to be 
ready within a few weeks. 

Sen. Lyndon Johnson (D.-Texas). 
subcommittee chairman reported that, 
during the hearings, more than 70 wit- 
nesses appeared and about 200 experts 
were interviewed. 

Most of the recommendations and 
findings were made last year by the 
Senate Subcommittee on the Air Force 
but received little public attention in 
the prc-Sputnik era. 

The 17 areas upon which the sub- 
committee said “decisive” action must 
be taken; 


• Modernize and strengthen the Stra- 
tegic Air Force. 

• Accelerate the dispersal of SAC bases. 

• Put more effort into developing anti- 
missile missiles. 

• Improve the early warning system for 
manned aircraft and accelerate the de- 
velopment of an early warning detection 
system for ballistic missiles. 

• Modernize and strengthen ground and 
naval forces. 

• Provide an adequate airlift for ground 
troops. 

• Pour more effort into our anti-sub- 
marine program. 

• Accelerate production schedules of 
Atlas. Thor. Jupiter and the develop- 
ment of Titan. 

• Reduce lead time in the development 
of weapon systems by cutting down on 
decision time and simplifying procure- 
ment procedures. 

• Provide for a freer exchange of scien- 
tific and technical information between 
the nations of the free world. 

• Begin immediate development of a 
1.000,000 lb.-thrust rocket motor. 

• “Give serious attention” to the ques- 
tion of shelters and stockpiles for civil 
defense. 

• Reorganize the structure of the de- 
fense establishment. 

• Provide increased incentives for the 
retention of trained personnel in the 
military services. 


• Accelerate and expand research and 
development programs, provide fund- 
ing on a long-term basis, and improve 
control and administration within the 
Department of Defense or through 
the establishment of an independent 

• Put more effort into the development 
of manned missiles. 

• Accelerate the development of the 
Polaris missile system. 

Sen. Johnson explained that the sub- 
committee’s responsibilities are limited 
to defense, but said the U.S. has 
reached a stage where defense involves 
the total effort of a nation. lie said 
the subcommittee was led into fields 
that will have to be explored more fullv 
by others with proper jurisdiction and 
with greater background. 

Unanimous Vote 

The proposals made at the conclusion 
of the hearings were adopted by a unan- 
imous vote of the subcommittee. 

“There is nothing in the record." the 
report said, "to indicate that America 
has lost its vitality or its capacity to 
produce in time whatever we need to 
retain our present power to strike devas- 
tating blows— blows of almost total de- 
struction— at any aggressor." 

It added that there is evidence 
that the Russian satellites, although not 
weapons now, have two important im- 
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plications. I lies- demonstrate beyond 
question that the Soviet Union has the 
propulsion force needed to send a 
missile from one continent to another, 
and the Soviet Union has gathered basic 
information about outer space. 

In investigating the questions raised 
by these facts, the report said, testimony 
of top scientists, leading industrialists 
and government and military officials, 

• That the Soviet Union leads the U. S. 
in development of ballistic missiles. 

• That the Soviet Union leads the U. S. 
in the number of submarines, which 
raises the possibility of attack with 
modern weapons or missiles, although 
indications are that the U. S. is ahead 
in the production of atomic-powered 

• That Russia is rapidly closing the gap 
in manned airpower and. at present 

comparativclvsfi'ort time. 

• That Russia is producing scientists 
and technicians at a rate substantially 
greater than our country. 

U. S. Reaction 

The report said that since Sputnik 1 
was put into orbit on Oct. 4. the 
Defense Department has taken the fol- 
lowing actions: 

• Overtime restrictions have been re- 
moved from ballistic missile programs 
and some other high priority programs. 

• Basic research projects have been re- 
stored to former levels. 

• Army has been ordered into the satel- 
lite program. 

• Production of the Thor and Jupiter 
intermediate range ballistic missiles has 
been authorized. 

• Development of the Atlas intercon- 
tinental ballistic missile has been ac- 
celerated. 

• Development of Navy's Polaris fleet 
ballistic missile system has been ac- 
celerated. 

• Army has received a go-ahead for 
developing a solid propellant tactical 
missile, the Pershing. 

• An Advanced Research Project 
Agency has been authorized bv Defense 
Secretary Neil McElroy to oversee space 
and anti-missile projects. 

• An Office of Director of Guided Mis- 
siles is now in being. 

• Development of anti-submarine war- 
fare capability has been accelerated. 

• Steps to disperse SAC arc under way. 

• Air Force has been authorized to go 
ahead with its long-range missile dctec- 

• Army has been assigned the task of 
developing an anti-missile missile. 

• Secretary of Defense has appointed 
consultants and promised to come to 
Congress as soon as possible with recom- 
mendations to improve the defense 
establishment through organizational 
changes. 


German Defense Minister to See 
McElroy on Aircraft, Arms Choice 


Bonn— West German Defense Min- 
ister Franz Josef Strauss flies to the U. S. 
on Mar. 1 1 for a two week information 

Me will be the guest of U. S. De- 
fense Secretary Neil McElroy. 

Object of Strauss' trip will be to 
check on planes, tanks and other equip- 
ment for Germany’s military forces and 
to review defense problems. Question 
of stationing IRBMs on German soil 
is not on the agenda but undoubtedly 
will be discussed, at least informally. A 
decision on where to spot IRBM bases 
in Europe is expected at a NATO de- 
fense ministers' meeting toward the 
end of March. 

Biggest procurement plum still pend- 
ing is a decision on an advanced inter- 
ceptor for the German air force. The 
Lockheed F-104A and the Grumman 
F11F-1F are still front-runner, but the 
field, which had virtually narrowed to 
those two, has been widened again to 
include the Chance Vought F8U-1, 
Britain's English Electric P.1B which is 
being test-flown this week by a German 
team, Sweden's SAAB-35, unflown by 
the Germans but now slated for a triaf, 
and Northrop's N-l 36F, 

May Test SAAB 

A mission may be sent to Sweden to 
test-fly the SAAB following repeated re- 
quests from Stockholm. 

However, chances for an order to a 
non-NATO country arc regarded as rela- 
tively slim. 

Only the Satmdcrs-Roe SR. 177 has 
been rejected outright, as result of the 
English firm's demand for “yes" or 

Absence of a clear-cut American posi- 

pressure, as charged by the British after 
German rejection of the Saimdcrs-Roe 
SR. 177, is a major problem to the 
Germans in reaching a decision, U.S. 
military officials here believe. 

A team of German air force experts 
headed by Chief of Staff Lt. Gen. Josef 
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Rammhubcr will fly to Washington on 
Feb. 7 for technical talks aimed at 
clarifying a welter of aircraft company 
claims and counter-claims. Although 
the number of planes to be bought has 
varied from 100-odd to 400, value of 
the contract will easily top S100 mil- 

Merit to Count 

Defense Ministry officials insist de- 
cision will be based entirely on merit, 
but political considerations have played 
a part in delaying placement of much- 
sought order. 

Both England and France arc anxious 
to fatten their foreign currency reserves, 
and American manufacturers would 
like to recoup from 1957 USAF stretch- 
outs and cancellations. 

Interceptor decision, which was origi- 
nally slated prior to Dec. 31, then post- 
poned until this month, seems unlikely 
before the end of March. 

Cermans arc now asking prospective 
suppliers for additional technical data, 
as well as reviewing flight data accumu- 
lated to date. 


Northrop Reveals 
T-38 Fighter Details 

Northrop N-156F, fighter version 
built on basic T-38 configuration, is 
scheduled to have a range of more than 
1 ,700 nautical miles with external tanks. 

Takeoff weight will be 11.500 lb. as 
compared with 10.900 lb. for the trainer 
version: wing span is 26 ft. 5 in., with 
wingtip armament. 

The overall length is 41 ft. 71 in.- 
42 ft. S in. for the T-3S. Height is 13 
ft. as compared with 11 ft. 11 in. for 


In addition to boundary layer con- 
trol, the N-156F will have Air load- 
actuated leading edge slats. A drogue- 
chute will be used to shorten the land- 
ing ri 


tudinal feel will be by combination of 
control force spring and bobweight. 
Longitudinal and directional stability 
augmentors will be used in series with 
control systems. 

Speed brakes will be located on un- 
derside of fuselage forward of main 
landing gear doors. 

Skid, surfaced with Teflon, will sup- 

from sod runways. Skid is projected to 


itallatioi 
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n as a dual w 


at reduced weight and v 
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Global guardian - Nowhere can an aggressor take refuge from 

America's mighty instrument of retaliation, the Northrop Snark SM-62... 
world's first intercontinental guided missile, now scheduled for delivery to 
the Strategic Air Command of the U.S. Air Force. These pilotless bombers 
are designed to carry nuclear warheads with unerring accuracy over inter- 
continental ranges. Snark missiles can be launched in mass from sites thou- 
sands of miles from their targets. This forceful deterrent to attack is an 
existing product of Northrop’s “years ahead” engineering. Missiles, drones, super- 
sonic jet aircraft, ground support and armament equipment, integrated weapon 
systems and other vital national defense elements are being developed and pro- 
duced at Northrop, where simplicity and economy are vital elements in 
the continuing search for weapon systems to guard tomorrow’s free America. 
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Builders of llie First Intercontinental Guided Missile 



A new 
dimension 
of sea safety 


The Canadair CL-28 is the most formidable search, strike 
and kill maritime patrol weapon in the air today. It is in 
quantity production for the Royal Canadian Air Force 
and is available for purchase. 

The CL-28— a direct derivative of the Bristol Britannia — 
carries the most comprehensive collection of electronic and 
other detection equipment ever assembled into one aircraft 
for locating, tracking and ‘fixing’ enemy submarines — 
whether submerged, ‘snorting’, or on the surface. Once 
contact is made, torpedoes, depth bombs and other offensive 
weapons are released. 

It was specifically designed for long periods of ocean patrol 
duty . . . tactical coordination with naval 
surface craft on defensive and offensive 
manoeuvres . . . convoy and search- 
rescue operations. 

The CL-28 will meet or surpass the re- 
quirements of friendly countries respon- 
sible for the defense of coastlines and 
sea approaches. For full information, 
write directly to vice-president/sales. 
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Congress Draws Battle Lines 
For Outer-Space Control 


Washington— A three-way fight over 
political and administrative control of 
outer-space research and development 
has developed among leaders on Capi- 
tol Hill. 

On one point all three factions con- 
cur: control should be with a civilian 
agency. They would pull power out 
from under the Advanced Research 
Projects Agency which Secretary of De- 
fense Neil McElroy proposes to estab- 
lish to give military direction to outer- 
space development (AW Jan. 27, p. 21). 
Three Proposals 

The three proposals, each with pow- 
erful backing, are: 

• Establishment of a Department of 
Science and Technology, headed by a 
cabinet-level Secretary, which would 
give policy direction to all civilian scien- 
tific functions. This legislation is spon- 
sored by Sen. John McClellan (D.- 
Ark.). chairman of the Senate Commit- 
tee on Government Operations, with 
jurisdiction over the re-alignment of 
government functions, and by Sen. 
Hubert Humphrey (D.-Minn.), chair- 
man of the subcommittee on reorgani- 
zation. 

• Establishment of a five-member presi- 
dentially-appointed National Science 
Council to direct outer-space and all 
other specific projects of the govern- 
ment— civilian and military. Hie posi- 
tion of Rep. John McCormack (D.- 
Mass.), House majority leader, who 
introduced and is pushing this measure 
is that a new Department and Secretary 
of Science and Technology would 
simply create another layer of bureau- 
cracy and end in a stalemate: it would 
have only co-equal authority with the 
Department of Defense, leaving final 
decision on controversial policies to the 
President. McCormack is a member of 
House Government Operations Com- 
mittee which has been conducting 
hearings on the general subject of a 
federal science program. A companion 
proposal, introduced by Rep. William 
Dawson (D.-Hl.) chairman of the House 
Government Operations Committee, 
would set up a $200 million scientific 
research reserve fund, which would take 
financial control of scientific projects 
from budget and accounting experts. 
The fund would be administered by the 
National Science Board of the National 
Science Foundation to give continuing 
support to high-priority projects and 
eliminate the present practice of start- 
ing and stopping projects with the fluc- 
tuations of fiscal requirements. 

• Establishment of a Division of Outer 
Space Development in the Atomic 


Energy Commission. This has the sub- 
stantial backing of the Joint Atomic 
Energy Committee and was introduced 
in the House by Rep. Carl Durham 
(D.-N. C.l. the "chairman, and in the 
Senate by Sen. Clinton Anderson (D.- 
N. M.), vice chairman. 

Moving rapidly to capture juris- 
diction over the emerging field of 
outer-space, the Committee set up a 
Subcommittee on Outer Space Propul- 
sion. headed by Anderson, and includ- 
ing Sens. Henry Jackson (D.-Wash.). 
Albert Gore (D!-Tenn.), Bourke llick- 
enlooper (R.-Ia.), and Reps Chet Iloli- 
field (D.-Calif.). Melvin Price (D.-Ill.). 
James Van Zandt (R.-Pa.), and James 
Patterson. 

Backers of the McClcllan-Humphrey 
legislation arc vigorously opposing the 
"grab for authority" of the Atomic 
Energy Committee. They claim that 
there is little more reason for turning 
outer-space policy' control to the AEC 
than there is for turning it over to the 
Department of Agriculture. The Mo- 
Clellan-Humphrev proposal would sup- 
plant the Joint Atomic linergv Com- 
mittee with a House and a" Senate 
Committee on Science and Technology, 
and AEC would become a branch of the 
new Department. 

The proposal of National Advisory 
Committee for Aeronautics to obtain 
authority over a comprehensive outer- 
space program (see p. 32) has not yet 
received official attention on Capitol 
Hill. 

The new Department, in addition to 
coordinating and directing science pro- 
grams would administer a scientific 
scholarship program and establish na- 
tional institutes for basic scientific re- 
search. It would take over the present 
science functions of numerous govern- 
ment organizations— National Science 
Foundation. Commerce Department, 
Bureau of Standards. Smithsonian In- 

Sen. Anderson argued that the advan- 
tages of establishing a new department 
or agency to direct outer-space programs 
arc outweighed by the disadvantages. 
He commented: 

Advantages of New Agency 

"The advantages of a new agency 
could be in the desirability of fresh ap- 
proach and new administration to cope 
with a unique problem. A new agency- 
lives in a fresh political climate free 
from the disputes of other years, and it 
could prosper in this climate. In addi- 
tion. the policy for space for peace 
would be fostered by removal from any 
association with the military or with 


weapons research present in some exist- 
ing agencies. 

“But time, which may be of the es- 
sence. would be lost in staffing and in 
building facilities. Short of an expensive 
crash effort, up to two years could be 

"One problem today is that we have 
so many executive agency committees 
and other groups in scientific and tech- 
nical affairs, and the creation of a new 
agency would seem to lead to additional 
confusion and possible rivalry. 

"The alternative is placing jurisdic- 
tion in an existing civilian agency. 
There may be several from which to 
choose but the Atomic Energy Com- 
mission appears to be the most logical 
choice. The AEC nuclear rocket project 
-Project Rovcr-provides a basis for 
further efforts at large scale nuclear 
propulsion. There is ample scientific 
evidence that nuclear propulsion offers 
the best hope for propulsion of a space 
vehicle with its powerful and long-lived 
fuels and tremendous power potential. 
But even without this, an assignment 
to the Commission is tempting because 
it is a going agency and has the best 
laboratory complex in the nation, per- 
haps the world. NACA would serve in 
an advisory capacity to AEC on space 
programs. 

News Digest 


Reaction Motors Inc. and Thiokol 
Chemical Corp. agreed to a merger last 
week, continuing the trend toward 
consolidation of talent and facilities in 
the missile propulsion field (AW Jan. 
20. p. 34: Jan. 27. p. 33). RMI stock- 
holders will get one share of new Thio- 
kol stock for each 1J shares RMI stock 
they now hold. 

Aerojet-General Corp. expects to add 
1.000 professional and skilled workers 
at its Sacramento. Calif., plants by next 
June. About one-fourth of the new 
employes will fall in the professional 
class. Company currently employs 
about 7.000 people at Sacramento. 

Solar Aircraft Co., in a move aimed 
at strengthening its missile contract 
bids, has merged with Norden-Ketay 
Corp., avionics firm, hard hit bv de- 
fense cutbacks. Solar’s stock is being 
picked up by Budd Manufacturing Co. 
with view toward possible merger. 

Strategic Air Command set a new- 
flying safety record in 1937 with five 
major and minor accidents per 100,000 
hr. flown. Previous low rate was nine, 
achieved in 1956. 

Breguct, French aircraft firm, is 
ready to fly the second prototype of its 
Breguct 1(101 Taon. lightweight ground 
attack fighter. 
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Capital Puts 880 Near Breakeven Point 


Convair’s financial guarantee in turn offers airline 
an answer to pressing fiscal, equipment problems. 


By Glenn Garrison 

New York— Capital Airlines may have 
found a way out of its equipment and 
fiscal troubles by purchase last week of 
nine-15 Convair 880 jets with a finan- 
cial assist— but not necessarily cash— 
from the manufacturer. 

General Dynamics Corp., whose Con- 
vair Division is building the plane, also 
improved its commercial 880 prospects 
with the $60 million sale by approach- 
ing the breakeven point, 

'flic manufacturer has agreed to help 
Capital find money not only to pay for 
the 880 order but to re finance the air- 
line's existing $48.5 million debt for 
Vickers Viscount equipment. The Con- 
vair builder also is aiding Capital by 
arranging piston equipment leases to 
tide the airline over the interim until 
the jets are delivered. 

Delivery in 1960 

Plans call for first deliveries under 
the 880 order in September. I960, with 
the rest of the planes arriving over the 
succeeding year. Nine of the four- 
engine jets are needed for its present 
system. Capital says, with the other six 
contingent on future expansion. The 
airline is seeking two new routes in the 
Crcat Lakes Service Case, and the 
equipment order makes at least one of 
the routes appear promising for Capital. 


Oral argument in the case began last 

Fifteen planes to Capital would put 
total orders for the Convair jet at 65. 
Lambert J. Gross, vice president-finance 
of General Dynamics, told Aviation 
Week that breakeven point for the 
plane "can't be nailed down that 
closely." but that the sale “may well put 
ns in the ball park." 

The two firms. Gross said, have 
reached an understanding whereby 
General Dynamics will lend Capital 
"reasonable assistance" with its financ- 
ing problems. After reviewing the air- 
line’s problems. General Dynamics con- 
cluded that with the 880 serving Capi- 
tal's routes, the problems could be 
straightened out without great difficulty. 
Financing Plan 

Details of the financial arrangements 
were not final, Gross said, but it is 
"not contemplated to provide cash 
money out of our coffers.” 

General Dynamics would go part 
way in guaranteeing outside loans to 
Capital. 

A spokesman for the airline said, 
however, that if outside financing could 
not be arranged, the agreement calls 
for General Dynamics to provide 

Concerning any extension of direct 
credit to Capital for the 880s. Gross 


said such a possibility was remote. He 
said Convair contemplates selling the 
plane to Gipital on the same basis as to 
any other customer as far as pavments 
are concerned, with the normal cycle 
of down payment, progress payments, 
and final payments. 

Purchase of the S80s will permit 
Capital to operate competitive equip- 
ment on all its major routes, the air- 
line's president, David H. Baker, told 
Aviation Week. The airline’s 59 Vis- 
counts can be used more efficiently 
throughout the system, and Capital an 
get rid of some of its monev-losing 12 
DC-4s, IS DC-3s. and 12' Lockheed 
049s. 

Great Lakes Routes 

The new Convairs would go on 
the Buffalo-Miaini and Detroit-Nliami 
routes if Capital gets them in the Great 
Lakes Case. The Civil Aeronautics 
Board examiner in the ase recom- 
mended last summer that Capital be 
awarded the BufTalo-Miami route, then 
withdrew the recommendation last No- 
vember. The examiner suggested then 
that if the airline had competitive 
equipment to serv e the route, he would 
return to his original position and rec- 
ommend Capital. In the meantime. 
National Airlines was recommended for 
Buffalo Miami. Capital also is seeking 
the Detroit-Miami ran. 

Both routes. Capital contends, are 
absolutely essential to the airline’s svs- 
tem to provide a seasonal balance to 
the pattern. 

Since the SS0 order was announced. 
Capital has withdrawn its request to 
CAB for a return to subsidy. The 
Board's decision to allow a 6.6% fare 
increase, of course, is another factor in 
the carrier s brightening financial out- 

Apparentlv as a result of these de- 
velopments. the airline’s stock has 
climbed significantly. Last week it rose 
from S10 to S16. 

Frank Pace, president of General 
Dynamics, last week was to send a tele- 
gram to CAB confirming the purchase 
bv Gipital. 

The 8S0 purchase agreement did not 
involve General Electric, manufacturer 
of the CJS03 (J79) turbojet which will 
power the plane, according to both 
General F.lcctric and General Dynamics. 
Gross said, however, that GE might 
possibly come in at some stage in the 
proceedings. 

Arrangements for leasing piston 
equipment are “fairly well along," the 
General Dynamics official said. The cor- 


New York Airways Decides on H-44s 

New York Airways last week confirmed its previously expressed interest in the 
Vcrtol *MB by announcing a decision to buy five of the tandem-rotor machines. 

Present fleet of Sikorsky S-55s and S-58s arc being sold. President Robert L. 
Cummings, Jr., said, but final arrangements have not yet been made. The Vertol 
order, scheduled for delivery beginning in April, is "subject to the satisfactory con- 
clusion of discussions now under way with the Civil Aeronautics Board.” 

New York Airways commissioned William Wold Associates. New York aircraft 
broker, to sell its Sikorsky fleet. As of last Wednesday, no actual sale had been 
made, according to industry sources. 

Wold lias offered the New York Airways fleet to helicopter operators all over 
the world. At the recent American Helicopter Society meeting in Dallas, printed 
notices of the offering were circulated and a number of operators were approached 
without any takers being found. 

The helicopter package. Which includes tools and training, was also offered to 
overseas operators including Japanese. Chicago Helicopter Airways was approached, 
but that operator has just bought two new S-58s. Los Angeles Airways also was 
approached. 

A year ago prospects of selling the rotorcraft to offshore oil operators along the 
Gulf Coast might have been good, but an over-supply of crude oil now has resulted 
in a lull in this activity. What had been a brisk market for helicopters has become 
very slow as a result. 
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Bristol Seeks U. S. Jet Sales 


Model of Bristol 200 shows mounting of three jet engines on tail of the short-range transport. British European Airways has delayed its 
decision on the aircraft (AW Jan. 27, p. 39) pending study of a new financial proposal by de Havilland Aircraft and the outcome of the 
U. S. sales talk by the combined team of Bristol Aeroplane Co. and the Hawker Siddelcy Group. Industry sources said a decision favoring 
the de Havilland 121 was delayed when Hawker-Bristol team reported U. S. interest, particularly by Pan American World Airways. 
But a PanAm spokesman said. “We look at every airplane, arc interested in every airplane but have no special interest in the Bristol 200." 


House Unit Plans CAB Probe 


poration is handling the leasing as a 
service to Capital only, adding it to 
the sales package. 

Capital would need some long-range 
equipment to cover a route or routes 
to Miami. 

But leased aircraft could meet its 
interim requirements until delivery of 
the 880s. 

As to possible financing of new 
transports through credit arrangements 
between manufacturer and airline 
customer, Gross considers such a trend 
unlikely. 

Capital requirements of the aircraft 
industry arc so great, he pointed out. 
that “we couldn't go very far down 
that road.” 

'Nothing Unique' 

'Hie agreement with Cnpital con- 
cerning the 880 purchase is "nothing 
unique or dramatic," Gross said. Sales 
of Convair 440s to Latin American 
countries, he noted, have been handled 
on a similar basis in the past, with 
General Dynamics arranging the financ- 
ing through commercial banks and, 
where necessary, partially securing the 

Regarding possible agreements with 
other potential 880 purchasers for the 
kind of help Capital will get. Gross said 
"there is nothing in the works which 
has reached the same degree of ma- 
turity” as yet. 

Capital’s 880s will be in 94-passenger 
mixed configuration, according to the 


Washington— 1 louse Special Subcom- 
mittee on Legislative Oversight indi- 
cated last week that it will investigate 
airline entertainment of Civil Aero- 
nautics Board officials. 

In another area, the subcommittee 
headed by Rep. Morgan M. Moulder 
(D.-Mo.) " will look into two route 
awards in which the President over- 
ruled the Board's recommendations and 
asked for an amended order. Cases in- 
volved arc the North Atlantic Case and 
the Transpacific Case. 

Subcommittee hearings opened last 
week with a general inquiry into the 
regulatory agencies to determine if they 
arc being administered as Congress in- 
tended. Other agencies involved be- 
sides the CAB include the Federal 
Communiations Commission, Federal 
Trade Commission and the Securities 
and Exchange Commission. This week, 
the subcommittee is expected to go 
into "specifics.” 

hollowing the first day of general 
questioning last week, the House in- 
vestigated staff evidence that airline 
executives have "lavishly" entertained 
members of the CAB. The report said 
investigators were examining the books 
of country clubs in the Washington 
area and questioning airlines to deter- 
mine the amount of monev spent on 
entertainment of CAB officials. 

The onlv hint at the beginning of 
the barings of possible “wrong doings" 


in connection with the CAB was made 
by Subcommittee Counsel Bernard 
Schwartz during the questioning of 
CAB Chairman James Durfec. 
Schwartz asked Durfec if he felt it 
improper for any one party in a case 
to argue its ausc privately with the 
executive branch in international air 

Rep. John W. Ilcselton (R.-Mass.) 
objected to the question on the basis 
that no evidence had been introduced 
that such a conversation had taken 
place. Schwartz replied that he was 
prepared to offer background material 
and that the subcommittee will go into 
more specific matters at a later date. 

Most of the questions asked Durfec 
centered around what effect, if any. Sec- 
tion 801 of the Civil Aeronautics Act 
had on the independence of the CAB. 

Section 801 states that all decisions 
pertaining to a U. S. carrier seeking to 
engage in foreign or overseas air trans- 
portation is subject to approval by the 
President. It was included in the act in 
order that the President might retain 
his authority over all foreign policy 
matters, which award of air routes 
might affect. 

Under Section 801. the CAB con- 
ducts a route ase proceeding jn the 
same manner as domestic ascs except 
that it forwards its findings and recom- 
mendations to the President for final 
approval. 
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THE ONLY OIL APPROVED FOR THE 

WORLD’S MOST ADVANCED TURBINE AIRLINERS! 

ESSO AVIATION TURBO OIL 35 


Anticipoling by mony years the need (or on entirely new 
synthetic lubricant, Esso researchers, working in close 
association with the British Ministry of Supply ond en- 
gine designers ond builders, produced Esso Aviotion 
Turbo Oil 35 — o synthetic oil that met and exceeded 
the stringent lubrication requirements of turboprop ond 
turbojet engines. 

The development of this product is a typical example 
of Esso's continuing leadership in turbojet lubrication. 


ESSO AVIATION TURBO OIL 35-fhe one engine oil for these 
modern aircraft of today and tomorrow : 


Vickers Viscount 
Sud-Aviation Caravelle 
Bristol Britannia 300 Series 
Fokker / Fairchild F-27 
DeHavilland Comet IV 
Boeing 707* 

Douglas DC-8* 


POWERED BY 
Rolls-Royce Dart 
Rolls-Royce Avon 
Bristol Proteus 75 5 
Rolls-Royce Dart 
Rolls-Royce Avon 
Rolls-Royce Conwoy 
Rolls-Royce Conway 



•Esso Aviotion Turbo Oil IS. o lighter viscosity grade, is recommended by Proll & AVIATION PRODUCTS 

Whitney Aircrofl for the JT-3 and JT-4 engine models which have been selected by mony 
airlines to power their 707 and DC-8 aircrofl. 
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Domestic Lines Dispute CAB Fare Offer 


By L. L. Doty 

Washington — Domestic trunklines 
last week challenged a Civil Aeronautics 
Board offer to approve a temporary fare 
boost of 6.6% as "too little and, per- 
haps. too late.” 

Although the majority of the nation’s 
12 domestic trunk carriers late last week 
had indicated their intention of accep- 
ting the Board’s invitation, the offer at- 
tracted no immediate rush of tariff fil- 
ings for the increase. A few airlines 
took the attitude that “it is better than 
nothing” but at least two major air- 
lines hinted strongly that they were 
completely dissatisfied with the pro- 
posed fare hike. 

Earlier last month, fixe airlines had 
filed for fare increases ranging from 
12% to 15% as the absolute minimum 
needed immediately to arrest the indus- 
try’s deteriorating financial condition 
(AW Jan. 27, p. 38). 

Latest action in the long drawn-out 
fare case stems from a Board announce- 
ment that it would permit an across- 
the-board 4% fare increase on all fares 
plus an extra SI charge on all tickets. 
The revised tariff structure would 
amount to an average 6.6% fare boost 
although the increase would be sub- 
stantially higher for most smaller trunk- 
lines because of the SI surcharge on the 
normally large volume of tickets sold 
over short-haul routes. 

Interim Measure 

Tire fare increase would be an in- 
terim measure only, effective until the 
completion of the General Passenger 
fare Investigation. Undoubtedly, the 
Board will by-pass the statutory' 30-dav 
filing requirement and accept short- 
notice filing requests. 

In such an event, the Air Traffic Con- 
ference of America, an organization 
through which all tariff revisions arc 
filed, is keyed to distribute the fare 
changes through the use of conversion 
tables within 24 hours of Board ap- 
proval of the fare if all airlines file for 
the increase. Should one carrier or more- 
fail to file for the Board formula or file 
for a different rate, the conference 
would be required to revise all tariff 
manuals, a procedure requiring three to 
four weeks. 

In arriving at the fare formula, the 
CAB was split 3-1-1. Chairman James 
Durfee and members Harmar Denny 
and Louis TIector voted for the 4% 
plus SI increase. 

Vice Chairman Chan Gurney asked 
for a 10% plus SI increase and Mem- 
ber Joseph Minetti wanted no increase 
at all at this time. 

Gurney was the lone dissenter in the 


Suspended Passenger Fare Investiga- 
tion (AW Oct, 7. p. 38) when the 
Board refused to grant a request by 
seven airlines for a 6% increase. At 
that time. Gurney warned that the de- 
nial of the “small” fare increase places 
the airlines in a “critical financial posi- 

As late as November, the Board again 
turned down the 6% proposal by refus- 
ing to reconsider its earlier decision 
against such a move. The Board gave 
no reason for the sudden reversal of its 
1957 stand. 

Eastern Airlines was one of the first 
carriers to indicate it plans to file for 
the increase. The carrier also filed a 
plan to expedite a final decision in the 
General Passenger Fare Investigation. 
In effect. Eastern’s action is similar to 
the proposal filed by American Airlines 
last month (AW Jan. 27. p. 3S) except 
that it would limit the time for briefs 
to 30 days instead of 60 as suggested 
bv American. 

Airlines' Stand 

Trans World Airlines emphasized the 
inadequacy of the adjusted rates by 
pointing out that the revisions would 
add only S2.80 to Jjic New York-Chi- 
cago first-class fare. ’ 

In announcing his intention to file 
for the rate change, TWA board chair- 
man and acting president. Warren Lee 
Pierson said: 

"Conditions at that time (Suspended 
Passenger Fare Investigation) warranted 
at least a 6% increase, and the general 
financial condition of the industry has 
declined substantially since then," 

United Air Lines, which has been 
asking for a permanent 17% increase, 
expressed disappointment over the 
Board proposal but by late last week 
decided to ask for the 6.6% increase. 
American remained quiet and there was 
strong indications that the carrier would 
not relent in its insistence for a 15% 
interim fare hike. 

In its filing for the fare increase. 
Capital Airlines told the Board it was 
withdrawing its request for subsidy 
mail payments. It explained that fore- 
cast losses will not be as great as those 
anticipated in the petition for subsidy 
ltecause of an improvement in current 
operating results. In a letter to Board 
Chairman Durfee. Capital’s President 
David II. Baker said: 

"W'liat appeared on Nov. 6, 195". 
(date of the subsidy filing) to be a seri- 
ous and immediate financial problem 
for Capital now appears to be a serious 
and immediate financial problem for 
the entire domestic trunkline industry. 
Operating statements filed with the 
Board recently indicate that, with one 


exception, all domestic carriers operated 
at a loss in final months of 1957 . . .” 

Commenting on the CAB’s decision 
to grant the interim increase Air Trans- 
port Assn. President Stuart G. Tipton, 
accused the Board of evading its re- 
sponsibilities “by seeming to fulfill 
them.” He said the Board action 
solves nothing but merely postpones 
financial needs for jet operations and 

"It took a Sputnik to shock the lag 
cut of our missile program. Will we 
have to wait for Aeroflot, the Soviet’s 
airline, to overtake us before the govern- 
ment appreciates the need for a pri- 
vately financed U.S. commercial jet 
fleet?” 

Tipton estimated that, if the pro- 
posed increase were effective Feb. 1 , 
gross revenues for 195S would be SI. 7 
billion compared to a SI. 4 billion in 
1957. 

He said that 1958’s net profit for the 
industry would amount to approxi- 
mately S44.S million compared to S25 
million in 1957. 

"Tile inadequacy of this amount 
comes clear,” lie said, "when you note 
that the combined profit for 1957 and 
195S will be about S66 million, or not 
much more than the S57.7 million 
registered in the single year of 1956. 

The Air Transport Assn, estimated 
that the industry’s 1957 net profit figure 
would have been S58 million instead of 
S25 million had the Board granted a 
6% fare increase when it was first re- 
quested in March. It accused the CAB 
of gambling with the future of the air- 
line industry and warned that, because 
of the current profit squeeze (AW Dec. 
30, p. 29). "there is not enough money- 
left over to adequately help finance the 
S2 billion jet expansion program." 
Board Vote 

The Board voted four-one— with Gur- 
ney again dissenting— to suspend the 
15% fare increase filed by Continental 
Airlines and the petition by TWA for 
an overhaul of the fare structure (AM' 
Jan 27. p. 3S). Meanwhile, Capital lent 
strong support to the TWA plan which 
calls for basic per-mile first-class and 

Capital urged the Board to consider 
the fare equalization principle before a 
final decision is reached in the fare case 
and said the application of a basic rate 
"to the fare structure is long overdue.” 

Last fare adjustment was made in 
1952 when 81.00 was added to existing 
one-way and round-trip rates. In 194S. 
a 10% increase was granted but the 
lower family rates and round-trip dis- 
counts were introduced at that time to 
offset the gain somewhat. 
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THE 


ROLLS-ROYCE 

CONWAY 

BY-PASS TURBO JET 

has completed an official 
British Ministry of Supply 
type test in accordance with the 
combined U.SfU.K. test schedule 
at a rating of 

17,250 lb. THRUST 

and is in production Jor the 

HANDLEY PAGE VICTOR BMk.2. 


The British Air Registration Board have already confrmed 
that a civil version of the same engine has successfully 
completed a 1 50 hour test run in accordance with the 
combined U.S.jU.K. Civil Type Test Schedule at a 
dry take-off rating of 1 6, £00 lb. thrust. 


ROLLS-ROYCE AERO ENGINES LEAD THE WORLD 


Fatigue Signs Ground 
21 Viscount 700s 

London— Fatigue cracks in the inner 
section of the lower spar boom have 
grounded 21 of the first Viscount 700 
turboprop airliners. 

Cracks associated with bolt holes in 
the boom at certain undercarriage at- 
tachment points were caused by fretting 
of the skin on the boom in this region 
during landing. 

Only 36 aircraft were prone to this 
condition as all subsequent production 
aircraft incorporated a redesigned deeper 
boom operating under lowered stress 
levels and fabricated from 24ST. This 
copper bearing material has superior 
fatigue characteristics to the 75ST alloy 
previously used. There was also a switch 
to steel bushed holes along the boom 
using fitted bolts and the insertion of a 
linen based plastic “Formapax” strip 
between the boom and skin. Bolts were 
wiped in mandatory eliminated oil 

It was recognized that the fatigue life 
of the original boom was rather low. 
But on the strength of fatigue tests car- 
ried out on a cracked boom, these 
showed very low propagation rates: it 
was decided that replacement could pro- 
ceed as part of a long term program. 
This program had been in operation for 
over a year and 10 aircraft had been 
modified up to date. 

The grounding instruction from the 
Air Registration Board was based on the 
condition of a boom returned to Vickers 
last week. 'Hie cracking was much more 
pronounced and under test propagated 
fast enough to reach across the whole 

AD the replacement booms are ready, 
having been prepared as part of the orig- 
inal program. Replacement time for 
each boom is about four weeks. 

Withdrawal of the aircraft from serv- 
ice is not expected to have much effect 
on airline schedules owing to the slack 
winter service. British European Air- 
ways, which grounded 10 aircraft and 
Aer Lingus two, were both able to 
maintain schedules. Air France, how- 
ever, with 10 aircraft grounded, was 
reduced to half its scheduled runs. 

SHORTLINES 


► Air France is conducting surveys for 
its new Polar route between Paris and 
Tokyo with an intermediate stop at 
Anchorage, Alaska. The new route is 
the result of a recent bilateral agree- 
ment between France and japan au- 
thorizing the 7,324 nautical mile serv- 
ice. Lockheed 1649 Constellations are 
being used for the survey flights and 
will fly the route when service begins 



Convair 880 Club Compartment Seats 12 
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Now flying, the ELECTRA Is available for “off-the-shelf” procurement by the military arises. 


introducing the new 

ELECTRA 

PROP-JET 

TRAINER 


America’s first commercial prop-jet transport, the all-new 
Lockheed Electra, is now in production for leading world 
airlines. 

Lockheed surveys of USAF training requirements formed 
the basis for Lockheed designs proposed for 2 trainer ver- 
sions of the Electra. The advanced Electra navigator trainer 
and the electronic countermeasures trainer are both ideal 
for these highly specialized missions. Each combines new 
concepts of individualized student instruction, safety, per- 
formance flexibility and operational economy never before 
achieved in one airplane for Air Force training programs. 


LOCKHEED means leadership 


Lockheed Aircraft Corporation 
Burbank, California 



in April. Air France also has scheduled 
two special pilgrimages for the sick to 
Lourdes this year in cooperation with 
the Catholic Travel Office of Washing- 
ton. The pilgrimages leave New York 
for Lourdes on April 23 and Sept. 27. 

► Air Transportation Assn, reports U.S. 
scheduled airlines last year operated 
more intercity passenger-miles than the 
railroads for the first time. The associa- 
tion's figures— the first eight months 
actual, the last four estimated— show 
that the airlines accumulated over 23 
billion passenger-miles, the railroads 
about 22 billion, excluding commuta- 


► British European Airways reports a 
record net earning of S3,360,000 for 
the 1957 calendar vear. With three 
months to go until the end of the cur- 
rent fiscal year. Lord Douglas of 
Kirtleside, BEA board chairman, pre- 
dicts a net profit of nearly S3 million. 

► Braniflf Airways will begin service 
from the Southwest to Havana. Panama 
and other Latin American centers on 
Feb. 6, with Douglas DC-6 flights 
from Dallas to Houston, Havana, 
Panama, Lima, Peru, and Buenos Aires. 
A second service will depart Dallas on 
Wednesdays for Houston and Rio de 
Janeiro. The return flights will leave 
Buenos Aires on Sundays and Rio on 

► Frontier Airlines reports several com- 
pany records for the year ending Dec. 
31, 1957. The carrier says it carried 
212,500 passengers a total of 57,621,- 
000 passenger-miles, an increase of 
11% over 1956. It transported over 
742,000 ton-miles of air freight, S8,000 
ton-miles of air express and 214,500 
of mail, both air mail and first class 
mail, during 1957- 

► International Civil Aviation Organ- 
ization has admitted Tunisia as its 72nd 
member. 

► North Central Airlines flew 680,930 
revenue passengers 100,744,479 reve- 
nue passenger-miles during 1957, a gain 
over 1956 of 24% and 21% respec- 
tively. The carrier flew 364,478 ton- 
miles of air express, a 1 % increase over 
1956, and 191,862 ton-miles of air 
mail, an 18% gain. 

► Scattle-Tacoma International Airport 
handled a record 1,40S,48S passengers 
—both inbound and outbound— last 
year, a 10% increase over the 1956 
total. Air mail for 1957 was up 10% to 
20,721,216 lb., but slight decreases 
were registered in air freight, down 
5%; air express, down 5%, and first- 
class mail, down 2%. 


AIRLINE OBSERVER 

► Watch for a move by Great Britain to open a direct commercial air route 
from England to Mexico. Britain’s Board of Trade wants to expand tourist 
traffic between the two countries as part of a trade package that also involves 
the purchase of Mexican frozen natural gas, the sale of British oil equipment 
and aid to Mexico in the development of a merchant marine. 

► Airways Modernization Board is negotiating with Aircraft Armaments, Inc. 
for the development of an electronic air traffic control simulator to conduct 
tests on design characteristics for data processing and display systems now 
being developed by the board. 

► Braniff Airways will farm out its turbojet overhaul work, but the carrier 
plans to do its own maintenance on turboprop engines and propellers. High 
cost of establishing jet overhaul facilities is discouraging smaller trunklines 
from following the practice of overhauling their own engines. Braniff's 
overhaul functions will be taken over by Southwest Airmotive in Dallas. 

► Soviet Russia and the U. S. last week agreed "in principle” on direct air 
sendee between New York and Moscow (AW Dec. 9, p. 38). The agreement 
came as part of an exchange agreement designed to improve mutual under- 
standing between the two countries. 

► Varig Airlines of Brazil will power its three Boeing 707 transports with 
Rolls-Royce Conway turbojet engines. Engine overhaul will be handled by 
Rolls-Royce at maintenance facilities now being established in Brazil by the 
manufacturer. Varig chose the Rolls-Royce Avon turbojet engines for its two 
Caravelle transports on order. 

► De Havilland has launched a sales campaign for its Comet jet transports 
in Argentina, Australia, New Zealand, South Africa and Lebanon. The 
company is offering the transport with an early 1960 delivery date. 

► American Airlines is selling at least 30 Convair 240s to Dundel. Inc., a 
firm specializing in the leasing of aircraft. Ten of the 30 transports were 
sold last year and another 10 will be delivered to Dundel in 1958. The firm 
has an option on an additional 1 0. 

► Civil Aeronautics Board's Great Lakes-Southeast Case opened last week 
with 45 applicants and intervenors, including 14 airlines, scheduled to testify. 

► Hawkcr-Bristol has a sales and engineering team in the U. S. discussing 
the firm’s planned Bristol 200 with domestic airlines. The group will present 
to airline managements a detailed operating analysis showing performance 
of the aircraft on a wide variety of U. S. domestic routes. 

► Convair thus far has committed or spent $50 million on the development 
of its 880 turbojet transport, including more than $10 million in engineer- 
ing costs. The company also has established an orientation program for 
airline personnel who do not require detailed technical knowledge but who 
must understand the broad aspects of the 880 program. 

► United Air Lines put four million man-hours into aircraft overhaul opera- 
tions last year. The company overhauled 245 airframes during the year and 
1,395 engines, including 11 engines for Japan Air Lines on a contract basis. 

► Nine member airlines of the newly fonned Assn, of Local and Territorial 
Carriers met in a recent industry conference with all five members of the 
Civil Aeronautics Board to discuss local sendee problems, including an 
adjustment of the present mail pay system as a means of providing a greater 
incentive for more efficient operations. Joseph P. Adams, ALTA general 
counsel, acted as spokesman for the group. 

► Six scheduled airlines serving Denver plan a “hospitality day” for Air 
Force Academy cadets. For the second consecutive year, pilots and super- 
visory personnel of the airlines will invite cadets from the academy at 
Colorado Springs to spend Sunday in their homes. 
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MORE THAN HALF AN ACRE of 
computers in this laboratory 
provide answers at lightning 
speed for Pratt & Whitney 
Aircraft engineers. Included 
are four advanced IBM 704 
machines. Each has some 30 
satellite units. 
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COMPUTATION LAB 

... A Matchless Tool to Advance the Engine Building Art 


Engineers at Pratt & Whitney Aircraft have 
many matchless tools and facilities to call 
upon. One of them is the Computation Lab, 
the largest industrial installation of new elec- 
tronic data processing equipment in the 
United States. 

In an air-conditioned building at United 
Aircraft's Research Department, four giant 
IBM 704 computers, and other data proc- 
essors, are now in full operation. They com- 
press years of engineering effort into hours. 
Each 704, for example, is capable of perform- 
ing about 2 million calculations a minute. 

With these advanced calculators, it is possi- 
ble accurately to predict performance of a 
complete engine through the whole range of 


operating conditions. Theoretical engines, too, 
can be tested mathematically, to provide 
knowledge practically unobtainable without 
computers. For more advanced problems, com- 
puters perhaps 100 times faster than the 704 
are being developed. 

Electronic computers had a major part in 
the design and development of Pratt & 
Whitney Aircraft’s widely used J-57, and 
the J-75, most powerful jet engine in volume 
production. The electronic marvels of the 
Computation Lab, and many other advanced 
engineering facilities, will be even more im- 
portant in future years in the design, develop- 
ment and production of the world’s best 
aircraft power plants ... in whatever form 
they take. 



P&WA J-75, shown above, is the first engine to have guaranteed altitude operating performance. It 
owes much of its design superiority to the work of electronic computers. 


Pratt & Whitney Aircraft 

Division of United Aircraft Corporation, East Hartford, Connecticut 
CONNECTICUT OPERATIONS— East Hartford 
Major Branch Plants — Meriden, North Haven, Southington 
FLORIDA OPERATIONS— West Palm Beach 
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MISSILE ENGINEERING 


Weightlessness Crucial Spaceman Factor 


By Russell Hawkes 

Holloman AFB, N. M.-Effect on 
man of prolonged weightlessness is the 
remaining crucial unknown in manned 
space flight programs, and definition of 
crew roles must wait until it is better 
defined, according to Col. John P. 
Stapp (AW Jan. 15. p. 27). Com- 
mander of USAF’s Aero Medical Field 
Laboratory here. 

The Field Laboratory's research in 
human factors— notably Col. Stapp’s 
own experiments with acceleration and 
the balloon flights under space equiva- 
lent conditions by Maj. David G. 
Simons and Capt. Joseph W. Kittinger, 
Jr.— has done much to build a founda- 
tion for projected manned space flights. 

Col. Stapp credits Navy Capt. Albert 
R. Behnke with the classic work on long 
term survival in a totally hostile environ- 
ment. Oddly enough, Behnke's study 
was aimed at solving the problem in 
nuclear-powered submarines. The U.S.S. 
Nautilus, first of the atomic subs, has 
remained submerged for more than two 
weeks and, savs tier commander, there 
is virtually no limit to endurance sub- 
merged. ‘ 

Col. Stapp savs there is no reason 
why men can’t live as long in space as 
they can under water, if the absence of 
gravity can be ignored. Stapp says that 
past and current zero gravity studies are 
compromised by the difficulty of dis- 
tinguishing between the effects of 
weightlessness and those of the violent 
entry maneuver. An hour of sustained 
weightlessness is needed to provide sig- 
nificant knowledge. 


the Project Man High balloon flights 
of Kittinger and Maj. Simons (AW 
Aug. 26. p. 33) indicate that primary 
cosmic radiation is unlikely to prove 
injurious to human crews unless ex- 
posure is over a period of thousands of 

Col. Stapp told Aviation Week that 
reliability standards needed to put space 
flight on a routine basis must be higher 
than those for current aircraft because 
survival is more precarious and there 
is little or no power of override enabling 
the crew to abort. 

Three Objectives 

Stapp said USAF space flight proj- 
ects have three objectives. In order of 
priority, these are: 

• Proof that man can tolerate all condi- 
tions of orbital flight including pro- 
longed weightlessness. It is needed for 
completion of manned satellite and hy- 
personic glide vehicles which are already 
on the drawing boards. These should 
be potent nuclear weapon systems and 
reconnaissance platforms. 

• Development ofia vehicle for all types 
of interplanetary research. Military ap- 
plications of research output consis- 
tently exceed the" expectations of the 
researchers. 

• To price war out of existence by mak- 
ing reconnaissance and weapons so effec- 
tive as to necessitate the use or arbitra- 

Stapp credited Russia's Sputnik flights 
with accelerating USAF's space re- 
searchers from money-starved, creeping 
evolution to a revolutionary pace. De- 
tails of the accelerated program have- 
not yet been announced but Stapp 


assured Aviation Week that belated 
grasp of the military potential in space 
flight by the public in this country will 
make good progress possible in the 
technology of human factors. 

Stapp called the launching of Sputnik 
11 an engineering accomplishment of 
the first order but said that as a 
biological experiment it could be re- 
garded as only 35% successful since 
the dog was not recovered. lie cau- 
tioned that we must expect similar 
failures in our first launches with animal 
subjects because of lack of experience 
in dealing with the problems of space 
flight. 

He said that no manned space flight 
should be attempted until we have 
proved ourselves able to recover experi- 
mental animals alive consistently. 
Crew Usefulness 

Dr. Simons, as head of the Space 
Biology Branch of the Field Lab, is 
especially concerned with the problem 
of maximizing the usefulness of the 
crew of a satellite or space rocket. Ho 
told Aviation Week that present 
measures of aptitude and performance 
are too crude for the purpose of deter- 
mining the capability of scientists and 
crew members in space. He called the 
development of a more refined one a 
prerequisite to getting the most out 
of the crew, as their missions will de- 
mand nothing less. 

Seeking a name for the new meas- 
ure. Simons decided on “Creativity 
Index." He said it must describe crea- 
tive imagination as well as initiative 
under specific circumstances and in 
quantitative terms. The Intelligence 



USAF's Aero Medical Field Laboratory's Biodynamics Branch is studying effects of acceleration upon humans, as well as effects of 
weightlessness. Here, a shock wave forms over the top of a windblast helmet being tested at a speed of Mach 1.9. Stagnation temperature 
was 498F. The white enamel on the Fiberglas face protector used in the testing was scarred and eroded, but helmet remained intact. 
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Quotient and special aptitudes of space 
flyers undoubtedly must be high, but 
these measures tell nothing about the 
effect of circumstances on individual 
performance or the ability to seize an 
opportunity to change a research pro- 
gram or military mission profile on the 
strength of "on-the-spot" insight. The 
stresses upon the thinker will be high 
and possibly extreme if the unknown 
factor of weightlessness turns out to be 
important. Isolation limits the amount 
of help he can expect from Earth. 

The Creativity Index would not be 
an unvarying measure of potential per- 
formance since its main purpose is to 
serve as a yardstick in determining 
variation in performance due to out- 
side influences. In a qualitative and 
subjective way, Simons was able to 
notice changes in his own performance 
level during his 32 hr. aloft in Man 
High II which can be attributed to the 
unique environment of a telephone 
booth-sized capsule 1 00,000 ft, up. 

Creativity Index would provide a 
means of weighing the results of high 
altitude chamber runs and other labora- 
tory tests to make them more represen- 
tative of actual flight conditions. It 
would also be useful in designing equip- 
ment and plotting mission profiles so 
that the scientist or soldier will arrive 
at the critical point of the flight in 
condition to put out the best possible 
effort. 

Space Flight Study 

The Man High flights were con- 
ceived specifically as space flight study. 
Kittinger went to an altitude of 96,000 
ft. in the first flight and Simons went 
to 102.000 ft. At that altitude, only 
1 % of the atmospheric mass remained 
between Simons and space. 

The series of balloon flights is in- 
tended to check human reaction to all 
the tensions and stresses of space flight 
with the exception of weightlessness. 
These include stresses such as fatigue, 
extreme temperatures and discomfort 
and others stemming from the subject's 
knowledge that he is isolated in a com- 
pletely hostile world and dependent on 
the machinery around him for his sur- 

Most of these arc new forms of old 
problems. Design of the closed circuit 
phvsiologv system is based largely on 
Behnke’s conclusions. The impossibil- 
ity of pressurizing outside air to pro- 
vide a survivable atmosphere in the 
capsule forced project scientists to de- 
vise a way of regenerating oxygen from 
stale air or create an open circuit sys- 
tem feeding the subjects stored oxygen 
and exhausting used air to the outside. 
Since less than 5% of the air inhaled 
is used by the body and the rest dis- 
carded. the volume stored in an open 
circuit system would have to be 20 
times that needed in a closed circuit 



MAN HIGH II balloon is inflated (above) prior to Maj. David G. Simons' 32-hr. flight. 
Conditions approximated space except for the presence of gravity. Patterns of light and 
clouds (below) as seen by Simons from 100,000 ft. could hove value to meteorologists and 
geophysicists. 




Thor guidance system keeps its bearings 
on New Departure Precision Ball Bearings! 


The "AChiever" — inertial guidance system proved 
in recent flight tests of the Air Force's Thor long- 
range ballistic missile — delivers remarkably 
accurate performance. 

Crushing acceleration . . . blast furnace heat . . . 
the near-absolute cold of outer space are missile 
flight conditions that test any guidance system to 
the limit. That is why the AChiever uses New 
Departure ultra-precise ball bearings. 


The success of such a system depends on the most 
exacting accuracy in every part. Tolerances often 
must be measured in millionths of an inch, as is the 
case with the New Departure ball bearings on 
which the AChiever’s precision gyros turn. 

New Departure is proud to have measured up to 
the challenge, and is ready for volume production 
of some of the most precisely ground ball bearings 
yet produced . . . now in use in the guidance systems 
of guided missiles for the Army, Navy and Air Force. 
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system capable of reclaiming oxygen 
from exhaled air. To avoid a weight 
and size problem of this order, a re- 
generation technique was chosen with 
a basic atmosphere made up of equal 
parts of oxygen, helium and nitrogen. 
The carbon dioxide absorber in the air 
regeneration circuit is anhydrous lith- 
ium hydroxide. One pound of CO* 


can be absorbed by 1.35 lb. of LiOII. 

Disadvantages arc that it is a highly 
irritating dust that can make one cough 
uncontrollably for hours if inhaled and 
it draws moisture from the air in a 
reaction which releases heat. Quite a 
lot of LiOH dust passed the air filter 
at landing impact of Man High II. 
Fortunately, Simons had the presence 


PRECISE 
PNEUMATIC 
REGULATORS 
FOR MISSILES 
AND AIRCRAFT 


Wallace O. Leonard, Inc., Alls 
recently developed a new design prin- 
ciple which insures exceptional per- 
' formance in pneumatic regulators. 

) The narrow tolerance on the regulated 
outlet pressure is achieved by an unique 


balanced metering valve. The 


sizes and weights of these new units 
show substantial reductions from 
Chose of conventional design. Test data, 
demonstrating the superiority of 
these new devices over previous regula- 
tors, is available. 


is invited 


Complete information and immediate 
Consultation on your needs for such 
products is yours for the asking. Do 
not hesitate to submit your most exact- 
ing problems! 



Wallace O. Leonard, Inc. 

37 3 South Fair Oaks Avenue. Paitaleita. CuUfortthi 
none sycamore 2-7131 or TWX Paso Cal 7321 



Regulus I Makes 18th Landing 

Making its 18th roundtrip flight, a Regulus I passes landing controller (top) on its final 
approach. Officer in bottom photo gave countdown at launching site in control room 
beneath launching pad. The missile was launched from NAS l*t. Mugu and landed at 
San Nicolas Island. 
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COMPONENT, PRICELESS, AIR FORCE ... an Air Force pilot is 
an investment in time and money which must be protected. He is an 
irreplaceable link in the chain of defense upon which our nation’s 
security rests. But to the United States Air Force a pilot is more 
than a set of dog tags. He’s your wing man . . . your buddy in the 
next bunk ... a priceless member of your team. He deserves, and 
gets, all the protection the United States Air Force can provide. 
One new way will be with Kaman H-43 crash rescue helicopters . . . 
on the alert anytime . . . anywhere. 


THE 


Ka/nan 



AIRBORNE 

ELECTRONICS 


/(aman 


Long o prime military contractor. 


producers. Experience in processing 

aluminum coupled with complete 
manufacturing and assembly facilities 
of over 500,000 square feet enable 
us to produce the most complicated 
housings and other assemblies for 
airborne electronic equipment to the 


May we send you our 16 page 
illustrated brochure of equipment 
and facilities? 


of mind to observe this and hold his 
breath until he had escaped from the 
capsule. Water vapor is condensed out 
of the capsule atmosphere by the dry 
ice air cooling system during the day 
and absorbed by a two-stage chemical 
drying system using lithium chloride 
and magnesium perchlorate during the 
night when an air cooling system is 
not needed. 

Crew Stresses 

Since these systems are essential to 
life in space, they raise their own set 
of stresses upon the crew. They must 
always protect themselves against equip- 
ment failure because in many cases 
there is no reliable alternative. Man 
High 11 offered a reminder of this. 
Simons was reporting omni-range bear- 
ings in sets of three to give the com- 
mand post tracking fixes and on the 
morning of the second day of flight, 
ground observers began to notice six- 
able errors. Capt. Erwin R. Archibald, 
physiologist in the Space Biology 
Branch, asked Simons to report his 
respiratory rate. This is controlled by 
the percentage of CO s breathed. Maj. 
Simons reported a rate of 44 and 
seemed to regard this as only slightly 
above the normal 12 to IS. Archibald 
was alarmed since in a trained medico 
like Simons it showed a lack of insight 
which might prevent him from saving 
his own life. 

On advice from the ground. Simons 
checked the CO' concentration in the 
capsule and found it to be 4%. Behnkc 
set 5% as the maximum acceptable 
level. Until the emergency was past. 
Simons spent alternate 10-min. periods 


breathing 100'' oxygen in his pres- 
sure helmet and the CO laden air of 
the capsule. Eventually, the air regen- 
eration system began to function prop- 
erly and the emergency procedure could 
be stopped. 

Physicians acting as laboratory sub- 
jects have experienced high CO’ con- 
centrations before without losing the 
ability to evaluate symptoms. Simons 
has speculated that slow onset such as 
that which occurred over a six or eight 
hour period in the balloon and which 
might occur in space permits loss of in- 
sight to keep pace with the development 
of the more obvious symptoms. If this 
proses to be the case, the intelligence 
of the crew members will be no sure 
defense against failure of the air regen- 

Mon High III 

Man High III. the next balloon 
flight in the series, is tentativeh 
planned for May or June. Further 
flights in the series arc being considered 
and a two-man capsule is being de- 
signed by Winzcn Research Inc. to in- 
crease the man-hours of research avail- 
able in a flight. 

Maj. Simons is emphatically against 
the idea breached in some quarters that 
the crew should be anesthetized during 
the launch and the initial part of the 
flight. He feels there is a role to be 
placed bv the crew in these operations 
and worthwhile observations to be 
made. The high level of mental effi- 
ciency Simons asks for is also apt to 
be impaired by the lingering effect of 
the anesthesia. Col. Stapp points out 
that going to sleep and awakening in 
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Students Practice at Missile School 

Students at Army Ordnance Guided Missile School at Huntsville. Ala., practice tcardowu 
and reassembly of Nike-Ajax missiles in laboratory. 
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VIBRATION • SHOCK 
AND COOLING 


PROTECTION OF FUEL CONTROL 
EQUIPMENT from destructive vibra- 
tion and shock in high temperature 
propulsion section of IRBM missiles. 


SOLUTION 



MODEL 1322 FOR REDSTONE AND JUPITER MISSILES 
Arsenal and Chrysler Corporoften. ^ 


ROBINSON CONTROL IS RELIABILITY CONTROL 


ENGINEERED MOUNTING SYSTEM 


MODEL 1322: 



Adequate protection provided and reliability 

equipment through a light-weight standardized 
mounting , s/slm design ^ (Approximately six (6) 


ROBINSON 

AVIATION, INC. 

Teterboro, New Jersey 

West Coast Engineering Office. Santa Monica. California 


outer space would make a suitable plot 
for a nightmare. The difficulty of adapt- 
ing to space flight would be com- 
pounded by sleeping through the 
transition from familiar to unfamiliar 
circumstances. 

The Biodynamics Branch of the 
field Lab is concerned mainly with 
the effects of mechanical forces upon 
living tissue. It is studying: 

• Patterns of deceleration in space rela- 
tive to human tolerances. 

• Effects on tissue of changes in total 
pressure upon the body transmitted 
hydraulically through the blood vessels. 

• Human tolerance to impact. 

Rocket Sled Track 

Opening of the Air Force Missile 
lest Center's 35.000 ft. rocket sled 
Irack late next spring will provide the 
Biodynamics Branch with a valuable 
tool for investigating possible decelera- 
tion patterns. Variable water braking 
will make it possible to program quite 
complicated variations with some preci- 

Thc Field Lab is expecting to 
make about two runs per month. When 
space vehicle design studies yield some 
deceleration curves, the lab will be able 
to simulate them. 

TIi is will pose interesting problems 
for the sled experts because the sub- 
ject will be facing aft or in some other 
undesirable direction during the acceler- 
ation and it will be necessary to prevent 
the effects of this from confusing the 
data taken during the decclerative part 
of the run. 

Tire total pressure experiments look 
beyond the pioneer space flights to a 
set of problems that are expected to be 
durable. 

Pressure Fluctuations 

These deal with pressure fluctua- 
tions in the canned atmosphere which 
can be caused by valve action or cycling 
in the air recirculation or by leakage. 
Wind blast during escape within the at- 
mosphere also may do damage by in- 
creasing the total amount of pressure 
on body surfaces. 

Field Laboratorv scientists cite evi- 
dence the retinal hemorrhages suffered 
by Col. Stapp in his record speed run 
on the rocket sled and George Smith 
of North American Aviation in his sup- 
ersonic ejection. 

The experiments will be carried out 
in special pressure cell and the retina of 
the subject’s eve will be photographed 
to measure deflection or failure of the 
retinal blood vessels. A large nistol 
pump will vary chamber pressure bv as 
much as 10 atmospheres at a rate of 10 
cps. 

The cycling will probably last for 
only one to three seconds at first until 
some data has been collected on effects. 


Scientists Simulate 
Re-Entry Conditions 

Philadelphia— Using gas-stabilized arcs, 
scientists at General Electric Co.’s 
Missile and Ordnance Systems Depart- 
ment have succeeded in simulating the 
environment that will be encountered 
by an ICBM nose cone on its brief but 
critical re-entry into the atmosphere. 

The new arcs are similar in operation 
to General Electric's original water-sta- 
bilized arc (AW Mar. 1 1 . p. 31 ) but use 
gas instead of water as the source of the 
high-speed, high temperature plasma 


jet. Any gas can be used in the new 
arcs, but General Electric scientists to 
date have concentrated on dry air, he- 
lium. nitrogen and argon. 

Designed specifically for use in Gen- 
eral Electric's nose cone research, the 
arcs recreate re-entry parameters of heat 
transfer, temperature, pressure and en- 
vironmental chemistry which corre- 
spond rc-entrv conditions. 

The original water-stabilized arc. ex- 
plain the scientists, fell down on the 
chemistry of the re-entry environment, 
limited as it was to its original molecular 
makeup of hydrogen and oxygen. 

To get around this limitation. Gen- 
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eral Electric's scientists tried regular air, 
water enriched with nitrogen and water 
with oxygen added. Next, they were 
able to generate a plasma jet composed, 
in proper proportion, of atoms and ions 
of nitrogen and oxygen and molecular 
nitro-oxygen fragments. 

In all, there are now six arcs in opera- 
tion. There are, in addition to the 
original water-stabilized arc used for 
high temperature material testing, the 
following: A research arc, used to study 
the effects of a magnetic field on be- 
havior and properties of a plasma jet; a 
reference arc which is a very pure arc 
and serves as a standard; an aerodynamic 
arc which simulates pressure distribu- 
tion; a spectroscopic arc, used to study 
properties of materials and gases; anil 
a supersonic arc which can simulate the 
chemistry of re-entry conditions. 

For the future. General Electric sci- 
entists arc working on the development 
of larger and more refined arcs, free 
from contamination and with improved 
flow, stability and temperature control 
characteristics. Too, there is no way at 
present to precisely measure tempera- 
ture, pressure and material composition 
at the extreme conditions encountered 
in re-entry: and this is another problem 
the scientists soon hope to solve. 

University Planning 
Materials Lectures 

Pennsylvania State University is of- 
fering two short summer courses for en- 
gineers. Closely allied with today's em- 
phasis on research and development, 
the courses are intended for design en- 
gineers and others engaged in research 
on materials. Lectures will be given by 
a number of prominent scientists and 
engineers. 

First course, on Materials Engineer- 
ing Design for High Temperature, will 
be held June 29 to July 3 at the Penn 
State campus. 

Course will include metallurgical 
properties, mechanical static properties 
at high temperatures, thermal shock 
and fatigue properties and design for 
high temperature. 

Course on Mechanical Properties of 
Materials will be conducted July 7 to 
11, also at Penn State. 

This course will cover hardness of 
metals, plastic behavior of metals un- 
der simple and combined stress, creep 
resistance and high temperature proper- 
ties of metals, fatigue strength of met- 
als, effects of radiation, developments in 
testing machines and instrumentation 
and metals under high speed loading. 

Further information on either course 
may be obtained from Joseph Martin, 
Department of Engineering Mechanics. 
Pennsylvania State Universitv, Uni- 
versity Park, Pa. 
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Binks spray guns provide 
"wings" for finishing schedules 


Wind Tunnel Creates 
High Speeds, Heat 

A wind tunnel designed to develop 
airspeeds of 1 5,000 mph. and tempera- 
tures of 18.000F is now under con- 
struction at Lockheed’s Missile Systems 
Division, Palo Alto. Calif. 

Known as a "hotshot" tunnel be- 
cause of the extreme speeds and tem- 
peratures, it will be used to test nose 
cones for the Navy's fleet ballistic mis- 
sile Polaris. It is expected to be ready 
for testing in early spring, making it 
the third tunnel of this type in the 
free world, 

USAF Research and Development 
Command has two similar tunnels at 
its engineering center at Tullahoma, 

The tunnel is 44 ft. long. 6 ft. high 
and has a diameter of two feet. 

Power for the air blast is generated 
by a 20 million kw. electric charge 
which explodes compressed air in a 
small arc chamber at one end of the 

The superheated air erupts through 
a diaphragm and rushes down the 
vacuum section containing the test mis- 
sile creating heat and blast conditions 
similar to those encountered in the 
hypersonic flight regime. 

The exploded gas requires only one- 
thousandth of a second to travel the 
length of the tube. 

Firing time is limited to one twenty- 
fifth of a second to present the tunnel 
from melting under the 18.000F tem- 
perature. 

The electric arc. generated by 320 
condenser units, creates pressure of 
30,000 psi. to proside the motive force 
of superheated air. 

Test missiles will be instrumented 
and high-speed electronic cameras will 
be used to photograph wind tunnel 


Marquunlt Revamps 


Air-Space Group 



Research programs in the propulsion 
and accessories fields covering systems 
ranging from low-level atmospheric per- 

bcing conducted. Particular emphasis will 

gincs capable of propulsion from the sur- 
face of the Earth to outer space. Presi- 
dent Roy E. Marquardt said. 


Fast application of mirror- 
smooth, tough-yet-flexible fin- 
ishes to wing sections is a job 
tailor-made for Binks spray guns. 
Their excellent balance, regard- 
less of spraying position, and al- 
most effortless triggering action 
reduce operator fatigue and boost 
painting production. Fully ad- 
justable needle valve compen- 
sates for wear, a common cause 
of faulty spray patterns, spoiled 
finishes and work stoppages. 

Since man first began to take fly- 
ing seriously, Binks has been pro- 
ducing an ever expanding line of 
spray finishing equipment to help 
add both beauty and durability 
to his machines. Today there are 


over 1100 standard spray finish- 
ing products, both manual and 
automatic, in the Binks line. 
Equally important is Binks na- 
tionwide service which puts you 
never more than a phone call 
away from on-the-spot repair and 
engineering help. 

Binks engineers know aircraft 
and the problems in finishing 
both component parts and fin- 
ished assemblies. See for yourself 
how the combination of Binks 
equipment, service and "know- 
how” can help you get better 
quality finishing at less cost. Call 
your nearest Binks Branch office 
or, if you prefer, write direct to 
the address below. 


Binks 



Binks Manufacturing Company 

3116-30 Carroll Ave. West, Chicago 12, III. 


REPRESENTATIVE 
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HAVE 9,000 BRAINS, WILL TRAVEL 


Honeywell puts 9,000 brain hours per hour to work 
on new weapons systems for our protection... 
you should know about them... 
here they are: 



Honeywell 

SI 




PERHAPSITRON, doughnut-shaped plasma tube used for con- 
trolled thermonuclear power research at Los Alamos Atomic Labo- 
ratory, has produced up to million neutrons per discharge for 
intervals of about two microseconds. Neutrons are an indication 
of thermonuclear fusion but can also be produced by' other 


means and it is difficult to determine their source. Atomic Energy 
Commission has cautioned. Tests indicate an effective plasma 
temperature of about six million degrees Centigrade. This is 
smull. but encouraging, fraction of the 100 to 400 million degrees 
estimated to be necessary' for thermonuclear power generation. 


U. S., British Scientists Stress Research in 



COLUMBUS II, another Los Alamos machine which uses a straight 
tube, has reportedly achieved three to five million degree tempera- 
ture of its deuterium (heavy hydrogen) plasma and 10 to 100 mil- 


lion neutrons. Large capacitors around periphery' shoot one-million 
ampere pulse through plasma, setting up magnetic field which 
pinches plasma, producing high temperature collisions and fusion. 
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GLASS doughnut-shaped tube, filled with deuterium forms heart of Per- 
hapsitron. Copper enclosure for tube is employed to develop one of several 
magnetic fields used to constrain hot plasma and prevent if from coming in 
contact with container walls with consequent loss of plasma temperature, 
loss of active neutrons, and creation of "false neutrons.” 

Thermonuclear Power Tests 


SPLIT-SECOND switching of hundreds of thousands of 
amperes current at thousands of volts is one of the 
biggest problems in producing controlled fusion power. 
Atomic Energy Commission says. Technique now 
used employs spark gaps whose firing times can be 
accurately controlled. Controlled spark research room 
is shown above. 



COLUMBUS S-4 plasma tube (center) is larger 
than one used in Columbus II, has produced 
lower temperature (3 million deg.) and fewer 
neutrons (10,000), but has shown that field pro- 
duced by plasma current is highly reproducible. 
Particle energies of 300 electron-volts have been 
achieved with voltage under 20 kv. 


NEW MACHINE of undisclosed type now is under construction at Los Alamos. AEC 
says it is spending 30 times more for thermonuclear power research this year than 
in 1953 at Los Alamos, University of California Radiation Laboratory. Princeton’s 
Forrcstal Research Center, AEC’s Oak Ridge National Laboratory and New York 
University’s Institute of Mathematical Science. Major General Bcrnurd A. Schriever 
recently said thermonuclear rocket is farther away than others, but stressed pushing 
the program (AW Jan. 27, p. 35). Comparable British efforts are shown on p. 64. 
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This is only one example of the rigorous inspection 
and testing techniques that have earned for 
Raytheon components and Systems a reputation 
for the utmost in reliability. 


RAYTHEON MANUFACTURING COMPANY, WALTHAM 54, MASS. 




ENGINEER raises aircraft fuel pump motor 


Fuel Pump Motors 
Submerged for Test 

At its aircraft equipment department 
in Lima, Ohio, Westinghouse Electric 
Corp. has set up a test facility to evalu- 
ate the performance of aircraft fuel 
pump motors while submerged in high 
octane fuel. 

Heart of the facility is the two-cham- 
ber test tanks. During a test, the fuel 
pump motor is mounted in the top 
chamber which is then flooded with 
165 gal. of high octane fuel. The bot- 
tom chamber remains dry. An access 
hatch in the lower chamber enables en- 
gineers to make the necessary power 
and thermocouple connections to the 
face of the pump motor. 

Coils in the top chamber can heat or 
cool the fuel as required, and both 
chambers can be evacuated to pressures 
corresponding to an altitude of 65.000 
ft. 

The high octane fuel in the upper 
chamber is circulated by a pump at 
rates up to 200 gpm., while valves in 
the piping control the load on the test 

Canadair CL-44 Uses 
Turbine Power Unit 

Auxiliary power units for the Cana- 
dair CL-44 transport will be supplied 
by the Engine Division of Blackburn 
and General Aircraft Ltd., of England, 
the British firm said recently. 

Order is for Artouste 510 gas turbine 
engines which provide shaft horse 
power in addition to compressed air 
bleed, the former driving an alternator 
and the latter being employed for start- 
ing the main engines and air condition- 
ing. 

Unit can be installed in a self- 
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contained power pod 74 in. long by 24 

Turbine has a single-stage, single- 
sided centrifugal compressor and an 
annular combustion chamber. There is 
a two-stage axial flow turbine, and the 
direct drive is taken off via helical spur 
reduction gears. Unit develops 80 slip, 
while supplying compressed air at the 
rate of 125 lb. per min. at a pressure 
ratio of 3.7:1. 

Boeing’s 707-720 
Is for Medium Hauls 

Seattle— Working from the basic 
707-1 20 jet Stratoliner, Boeing Airplane 
Co. has modified structures according 
to a lower gross weight and shorter 
range operating envelope and combined 
the modifications with improved per- 
formance (12,000 lb. dry static thrust) 
and lighter weight of Jf 3C-7 Pratt & 
Whitney Aircraft turbojets to produce 
its 720 medium range jet transport. 

Airplane has same dimensions as 
basic 707-120 with the shorter fuselage 
(128.8 ft.) of the two offered in the 
707-120 series. Wing area, 2,433 sq. ft., 
is the same for both planes. 

Wing and fuselage structural weight 
lias been shaded with the reduction :n 
fuel weight, so that highest maximum 
gross takeoff weight with the 720 is 


- 

TRANSDUCERS 

for 

ABSOLUTE, DIFFERENTIAL 
or GAGE PRESSURES 

Outputs linear with pressure, 
pressure altitude 
and air speed. 

For Recording, Control and 
Indicating in Industry. 






services from same Reliable company. 
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Decca— The Visual Area -Coverage Navigation System 


accurate for safer air traffic control 


BENDIX-DECCA IS VISUAL. ... The exclusive Bendix-Decca 
Flight Plotter continuously shows the aircraft position on an 
automatic chart— with pinpoint precision. This visual display 
in the cockpit — which can be duplicated on the ground — 
provides accurate aircraft location and track for efficient air 
traffic control over an area or along airways and especially at 
terminals. 

BENDIX-DECCA IS THE HYPERBOLIC, LOW FREQUENCY, 
ALL-WEATHER SYSTEM. . . . Each chain covers an area of 


approximately 250,000 square miles from ground level to all 
altitudes. Shadows or reflections do not interfere with the 
accuracy of the system. 

BENDIX-DECCA IS READY FOR IMMEDIATE INSTALLATION. 

...New chains have been installed by Bendix” within the past 
six months and additional coverage can be provided at once. 

Originally developed in California, this navigation system is 
the most thoroughly proven in the world today. 




F-100D Picks Up Target 

Target pickup is made as North American F-100D fighter hooks tow cable of Dart high- 
speed gunnery target. Hook device enables Air Force to use supersonic aircraft for target 
towing. The boom, developed by North American Aviation, is 10 ft long and is made of 
2 in. diameter chronic molybdenum alloy steel. It is fastened to an inspecb'on door on 
the underside of the aircraft about one-third of the way forward of the tail. Hook can be 
cycled in flight and is easily removed from aircraft 


202,000 lb. Normal takeoff gross weight 
is 185,000 lb. 

Seating capacity ranges from 110 in 
first-class configuration to 149 for all- 
tourist interior. 

Systems of the aircraft remain sub- 
stantially the same as those of the 707- 
120 (AW Jan. 20, p. 48), except that 
large wing center section fuel tank has 
been eliminated, although it appar- 
ently can be incorporated, and this 
would make up the difference between 
the normal gross weight of 185.000 lb. 
and the maximum gross weight possible 
of 202,000 lb. 

Flight controls, hydraulics, remain 
the same, while electrical system is built 
about three 30 kva. generators, air con- 


ditioning uses only two air cycle (boot- 
strap system) compressors. 

Cains in weight and engine perform- 
ance have lowered plane's landing and 
takeoff distances according to Civil 
Aeronautics Administration standards; 
at the normal gross weight it can op- 
erate within majority of airports served 
by any airline. 

Equivalent improvement is still avail- 
able in the 202,000 lb. gross weight 
configuration. 

Landing gear is lighter than that of 
707-120. 

The 720 performance is billed as 
a top speed of more than 600 mph., 
maximum payload of 33,000 lb. over 
a 2,600 mi. range, and economic opera- 


All business is specialized 

. . . and nothing specializes 

on uour business like your 
business paper 

This profit-wise peddler looks for 
the wettest crowds. His business is 
specialized. Like yours. 

And like your business, this bus- 
iness paper of yoUrs specializes, too. 
It packs into one place the current 
facts you want. It scouts out, sons 
out, reports and interprets the specific 
news and information you need to 
keep posted and keep ahead in your 
field. Cover to cover, editorials and 
ads, it concentrates on bringing you 

r alizcd help you can't get anywhere 
Read it thoroughly . . and put 
it to work. 

This business paper in your 
hand has a plus for you. 
because it's a member of 


French to Seek Altitude Record 

Paris— French Air Ministry shortly will attempt capture of world altitude record 
using a Sud-Aviation Trident 2 interceptor. 

Decision was made after Trident 2 recently reportedly climbed about 72,182 ft. 
at the French Air Force Test Center at Istres. Present world altitude record of 
70,300 ft. was set last August by English Electric Canberra. 

Recent French altitude test was carried out with Trident 2-04, first Trident inter- 
ceptor to be equipped with Turbomeca Gabizo turbojets. In addition to these wing- 
tip jets, the French interceptor is also powered by a two-chamber rocket unit 
installed in the tail. Later versions of the Trident will have the same mixed propul- 
sion system but the Gabizos will have afterburners. Ten preproduction Tridents are 

Also, at Istres recently, a Dassault Etendard 4 fighter powered by a Snccma Atar 
Turbojet claimed a new speed record over a 620 mi. course. Etendard speed, which 
is being filed with Federation Acronautiquc Internationale, hit about 634 mph. 
Record flight was made out of Istres test center. Previous record for 620 mi. course 
was set last September by a Russian jetliner Tti-104— 603 mph. 
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East Germans Build Soviet 1 1-1 4s 

Two Ilyushin I1-14P piston transports being built under Soviet license in East Germany 
are shown at Indiistricw'erk, Dzesden-Klotsche, factory. Basic design carries crew of five 
and 18 passengers. Increase in payload has been obtained by using lightweight materials. 



. . . about designing and 
building test equip- 
ment to your specifi- 
cations. 26 years' ex- 
perience. 

For brochure write: 

PACKARD MANUFACTURING CORPORATION 
INDIANAPOLIS 1. INDIANA 


tions on ranges as short as 150 mi. 

Boeing figures place the 720 break- 
even load at approximately li pas- 
sengers, no cargo aboard on a 500 
nautical mi. stage, with a first class 
space-limited airplane, at the normal 
gross weight of IS 5.000 lb. Air Trans- 
port Assn, formula on direct and in- 
direct costs was used, giving a 6.75 
cents revenue per passenger-nautical 
mile. Fuel reserve for 11 hr. holding 
was allowed. 

Navy Signs Contract 
For KDA-4 Firebees 

N'avv has awarded Ryan Aeronautical 
Co. an S8 million contract for produc- 
tion of 600 mpli. advanced model 
KDA-4 Fircbce drone, the company 
said. Contract includes SI. 75 million 
worth of spares and extends Fircbce 
production into the latter part of 1959. 
Hie new order will be phased in with 


present production of KDA-1 Navy 
and Q-1A Air Force versions in final 
assembly at Ryan s new Torrance, 
Calif., plant. Parts are fabricated at the 
main plant in San Diego. Drone op- 
erates up to 50,000 ft., flight duration 
is over an hour. 

Piasecki, Breguet Sign 
Exchange Agreement 

Piasecki Aircraft Corp. and Ateliers 
d'Aviation Louis Breguet of Paris, 
France, will exchange technical informa- 
tion under an agreement signed by- 
Frank Piasecki. president of the Ameri- 
can firm, and Henri Ziegler, director 
general of the French company. 

The agreement which is tentatively 
set for a 20 yr. duration, includes shar- 
ing specific aircraft designs, production 
techniques, and research, engineering 
and testing facilities. Contract also cov- 
ers cross licensing of patents, manufac- 
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turing agreements, and reciprocal sales 
rights in the U.S. and Europe. Piasecki 
is reported to be interested in some 
Breguet STOL/VTOL designs. A ver- 
sion of the Breguet 941 STOL transport 
(AW June 17, p. 79) is known to be 
nearing flight test stage in France. 

Agreement between the two compa- 
nies is effective immediately, and Bre- 
guet engineers arc now in the U. S. for 
technical conferences. 

Lockheed, Machinists 
Sparring on Contract 

Burbank -Lockheed Aircraft Corp.'s 
California Division and Lodge 727, In- 
ternational Assn, of Machinists, are in 
negotiation fora new contract to replace 
present one which expires March 5. 
borne 16,000 employes are represented 
by the bargaining units. 

Lockheed management, in a state- 
ment issued by Burt Monesmith, Lock- 
heed vice president and general manager 
of California Division, savs union con- 
tract demands would total 80 cents per 
hour increase in wage hikes, fringe 
benefits, "besides other cost items in- 
volving additional sums which we can- 
not now even begin to estimate accu- 

“Magnitude of union demands is in- 
dicated bv the fact that if they were 
granted in toto, they would increase 


California Div ision's payroll and fringe 
benefit costs by S50 million a year— or 

Machinist Lodge President John 
Snider, who heads union's bargaining 
committee, says union is asking a 15 
cents an hour pay increase to match 
cost-of-living increases granted in other 
plants having escalator clauses, winch 
Lockheed contract docs not have, plus 
a 6% blanket raise. Basic union de- 
mands. Snider says, will cost 27 to 2S 

Union also is asking a 35-hr. work 
week for 40 hr. pay, which has been 
asked for several years; also seeks union 
shop, seniority basis for layoffs, recalls. 
Snider says presently senior personnel 
have no protection in contract for in- 
efficiency, that if company discharges a 
man for inefficiency, it will stick. How- 
ever, union says it also wants some pro- 
tection for senior men earning senior 
wages in cases of force reduction. 

North American to Sell 
Australians F-86 Parts 

North American Aviation Los Angeles 
Division will supply Commonwealth 
Aircraft Corp. of Australia with S900,- 
000 worth of F-86 parts. 

Commonwealth Aircraft has a con- 
tract to build Avon turbojet powered 
Sabres for the Australian Department 
of Defense. 



Helicopter Offloads Lightplane 

Sikorsky HUS-1 general purpose helicopter lifts Cessna OE-1 observation aircraft from 
the flight deck of the U.S.S. Lake Champlain and prepares to carry it ashore. Operation 
was part of Marine Corps amphibious training exercises. 


THERE’S NO 
SUBSTITUTE FOR 
DEPENDABILITY.... 



DARNELL 

mMMm 


Save tyotc "TTfotteti 

RUBBER TREADS ... a wide choice of 
treads suited to all types of floors, includ- 
ing Damelloprene oil, water and chemical- 

RUST-PROOFED ... by zinc plating. 
Darnell Casters give longer, care-free life 

LUBRICATION ... all swivel and wheel 
bearings are factory packed with a .high 
quality grease that "stands up" under at- 
tack by heat and water. 

STRING GUARDS . . . Even though string 
and ravelings may wind around the hub. 
these string guards insure easy rolling at 
all times’. 

5be*tia+u£ 
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rn MICRO SWITCH Precision 




Why MICRO SWITCH 
Precision Switches 
Have Long Been 
the First Choice 
of the Aircraft Industry 



Sealed, manually- 
operated switches 
for unusual reliability 


Here are the 
smallest and lightest 
environment-free 


micro switch “tl” and “tp” Series switches 
are ideal for applications which call for un- 
usual reliability and long-life performance. 
All are completely sealed. A silicone seal be- 
tween the lever actuators keeps dust and 
moisture from the switching chamber. The 
switch case is sealed to the cover by a liquid 
sealant which cannot harden. Note the step 
design incorporates integral terminals for ease 
in wiring. 

micro switch “tp” switches are a completely 
new design. Rocker actuation makes switch- 
ing easy, yet false or accidental actuation is 
reduced to a minimum. The “tl” Toggle 
Switches are for applications requiring de- 
pendable, long-lasting toggle operation. They 
are available in single-pole, double-pole and 
four-pole double-throw circuitry. 

(Send for Data Sheet 139 and 141) 


switches 

micro switch “se” Series of subminiature 
switches combine small size with completely 
sealed construction and precise operation. 
They are the smallest and lightest of 
environment-free switches. They will give 
trouble-free operation in temperature ranges 
from — 80°F to 230°F. 

The switching unit is sealed with an elastomer 
plunger seal which is bonded to the pin 
plunger and the metal housing. The switch 
is embedded in an epoxy casting resin within 
the housing. Exterior of the housing is cor- 
rosion-resistant treated aluminum. 

Basic “se” switches are for in-line plunger 
operation. They may be used with auxiliary 
actuators for cam or slide operation. 

(Send for Catalog 77) 
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Switches have uses unlimited H 


Manufacturers of aircraft, aircraft components, missiles, 
launchers, and rockets invariably consider micro switch 
first . . . micro switch was the first to introduce miniature 
precision switches to the industry . . . For 20 years micro 
switch quality has been steadily improved . . . micro 
switch offers the most complete facilities for development, 
design, engineering, production, quality control and test- 
ing of small, lightweight precision switches. Field engi- 
neering offices blanket the country. There is always a 
micro switch man near you— ready to cooperate on air- 
craft switching problems. 



I— “0-1 



These switches 
give reliable 

performance under L100.J 
all atmospheric conditions 

micro switch Series “en” switches are com- 
pletely sealed against the effects of changes 
in atmospheric or environmental conditions. 
The precision switching units are housed in 
an air-tight enclosure. The enclosure is evac- 
uated and filled with an inert gas under pres- 
sure, insuring constant operating character- 
istics of the switching elements. 

The actuator mechanism operates through a 
seal which prevents entry of dust, moisture 
or air into the switching chamber and assures 
e of the ir 


Seven outstanding 
features make this 
an ideal switch for 
airborne applications 

This “pull to unlock” 115at Series Toggle 
Switch has a positive lock which holds the 
toggle lever in a “set” position. A definite 
pull (approx. .109 in.) must be made to change 
the lever position from one locked position to 
another. This insures against accidental 
movement of the toggle lever. 

Outstanding advantages of this switch for 
aircraft applications include: 


• Makes o: 


breaks 
n all threi 


• Four SPDT circuits 
( Send for Data Sheet 134) 


MICRO SWITCH 


scraper ring on the actuator shaft removes 
any ice or mud which might col- 
lect on the actuator, thus pre- 
venting plunger jamming or 
binding. These switches are avail- 
able in a wide range of actuators, * DIVISION OF MINNEAPOLIS-HONEYWELL REGULATOR COMPANY JJ 
and mechanical and electrical laGm * *>, 

characteristics. 

( Send for Catalog 77) 
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NO ROOM FOR CROSS-TALK ERROR? 
...CALL GIANNINI ! 


SALES OFFICES: 


CHICAGO, ILL., S S. Michigan An. 
NEW YORK 1, N.Y., Empire Stale Bldg. 
PASADENA, CALIF. 91S E, Green St., 


Write for AXIAL ACCELEROMETER BULLETIN 


G. M. GIANNINI & CO., INC., 918 EAST GREEN STREET, PASADENA, CALIFORNIA 
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IGY Data Adds to Earth, Space Theories 


By Janies A. Fnsca 


Washington— New understanding of 
Earth and the space around it is emerg- 
ing from data gathered during the first 
five months of the International Geo- 
physical Year. Especially in studies of 
the upper atmosphere, these additions 
to man's knowledge of his environment 
suggest potential improvements in the 
aeronautical and avionic arts. They in- 
clude: 

• High altitude flight. Earth's atmos- 
phere apparently extends much higher 
than previously thought, implying an 
unsuspected heating problem for mis- 
siles, satellites and-eventually— manned 
space vehicles. Ionization trails gen- 
erated by these objects potentially offer 
new methods of detection and com- 
munication. 

• Radio communications. Increased 
knowledge about changes in the iono- 
sphere can improve the reliability of 
radio communications by aiding pre- 
dictions of propagation conditions anil 
"radio blackouts.” 

• Whistlers. Studies of whistlers— very 
low frequency radio noises generated 
by lightning strokes— show that they are 
reflected back and forth over paths 
extending several thousands of miles 
into space between physically related 
(conjugate) areas in north and south 
hemispheres, approximately following 
lines of the Earth's magnetic field. This 
mode of propagation may find uses in 
point-to-point communications. 

• New power sources. Three great elec- 
tric currents, with strengths that may 
reach several hundred thousand am- 
peres, circle the Earth. Two of these 
currents circle the north and south mag- 
netic poles while the third follows the 
Earth’s geomagnetic equator at altitudes 
as low as 60 mi., offering a large poten- 
tial source of power. 

Report on participation of the U.S. 
National Committee for the Interna- 
tional Gcophvsical Year has been made 
by Hugh Odishaw, its executive direc- 
tor. published in a recent issue of 
Science, a publication of the American 
Association for the Advancement of 
Science. 

Major Findings 

No final theory or model capable of 
fully explaining the relationship be- 
tween Earth's upper atmosphere and 
the Sun exists today, but the impor- 
tance of the relationship is becoming 
mercusinglv apparent as more of the 
answers are found. 
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TWO of the three rivers of electric current flowing around the Earth through the iono- 
sphere citclc the north and south magnetic poles in the areas of maximum auroral 
frequency, shown as stippled bands. Third electric current circles the equator. IGY 
geomagnetic stations of U.S. and other participating countries arc shown, as well as 
cooperative stations. 


WHISTLERS arc believed to penetrate the ionosphere and follow the Earth's magnetic 
field into the opposite hemisphere. Sketch shows Earth’s dipole (idealized) magnetic field 
for each 10 deg. of geomagnetic latitude. Stippled zone is the known ionosphere. Scale 


units arc equivalent to Earth radii; dashed li 
to Cape Horn. 

Theories that apparently arc being 
confirmed as the IGY data is assembled 
picture the Earth's atmosphere as de- 
creasing upwards in density until it 
merges with a tenuous interplanetary 
atmosphere that is part of the Sun's 
corona. At the distance of Earth's orbit 
from the Sun, the density of this solar 


is the whistler path from Annapolis, Aid,. 


atmosphere is about 1,000 particles per. 
cc., mostly protons and electrons (AW 
Sept. 9, p. 111). 

Earth's atmosphere lias been exten- 
sively explored by signal reflection tech- 
niques through the F region of the 
ionosphere (about 200 mi.), but very 
little is known about the regions above 
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this height. Measurement of the rates 
at which Sputniks I and II were slowed 
by friction, however, indicate a higher 
atmospheric density than was expected 
at these heights. 

Ionization Density 

At altitudes between approximately 
ISO and 200 mi., X-ray and ultraviolet 
radiations from the Sun ionize (break 
into positive and negative particles) 
layers of the atmosphere. Ionization 
density increases during sunlight and 
decreases at night. 

Because as the Earth rotates the 
number of ionized (charged) particles 
varies at any one point and because of 
the influence of the Earth’s magnetic 
field, large electric currents arc gener- 
ated in the ionized region that flow at 
right angles to the Earth's magnetic 
lines of force. 

One such current circles the Earth 
at the geomagnetic equator while two 
others circle the north and south mag- 
netic poles. Magnetic effects observed 
on Earth during so-called magnetic 
storms may originate in these rivers of 
electric current. 

The equatorial electric current, un- 
der the influence of peak solar intensity 
at the local noon, is believed to narrow- 
down into an extremely thin (horizon- 
tally), high current densitv stream, 
termed the "electro-jet.” This highly 
active belt of electric current is be- 
lieved to be only about 120 mi. wide. 

Not only does the electron density of 
the ionosphere vary diurnallv, increas- 
ing in sunlight and decreasing at night, 
but experiments conducted near the 
geographical poles where the clay or 
night is six months long show diurnal 
variations that arc believed to be asso- 
ciated with geomagnetic activity. Study 
of these results may change our con- 
cepts of the ionizing and recombina- 
tion process in the atmosphere. 

Solar Activity 

Because the IGY has been scheduled 
for a period of maximum solar activity, 
many of the effects of solar activity on 
Earth’s upper atmosphere and magnetic 
field can be studied in greater detail 
than has been possible in the past. 

Particles radiated by the Sun reach 
the Earth at all times’ but during the 
eruption of solar flares along the rim 
of violent magnetic storms on the Sun's 
surface this bombardment of the upper 
atmosphere increases markedly with a 
wide range of effects. 

One effect is the fading or "black- 
out" of radio signals. Apparently it is 
the result of greatly increased ionization 
in the D, or lowest, layer of the iono- 
sphere. The increased electron density 
causes much greater absorption of elec- 
tromagnetic energy which is dissipated 
rapidly through collisions. 

During these periods a new layer of 


ionization is created about 12 mi. be- 
low the lower limit of the D layer. It 
is related to the increased X-ray emis- 
sion from the Sun during flares. 

Particles ejected by solar flares also 
are responsible for auroral and magnetic 
storms. Simultaneous radar observations 
indicate that auroras occur in both the 
northern and southern hemispheres si- 
multaneously. something long suspected 
by scientists but not positively cstab- 

Auroral displays appear to result from 
the deflection of solar particles by the 
Earth’s magnetic field toward one of 
the magnetic poles. As the particles 
enter the atmosphere, a complex series 
of collision reactions produce ultraviolet 
radiation. This radiation excites differ- 
ent components of the atmosphere as 
a function of frequency, causing them 
to emit their characteristic light. 

Two theories exist as to how these 
ionized particles are ejected during solar 
magnetic storms. One states that these 
ions arc ejected in streams directly away 
from the Sun's surface, so that these 
streams are turned through space as the 
Sun rotates on its axis. The other sug- 

f ests that ions are ejected as clouds or 
ursts by the storms at varying intervals. 
Shock of the impact of these particles 
on the Earth's magnetic field aiuses 
magnetic disturbances here in either 


Radio Waves Amplified 

An interesting effect of these particles 
striking the upper atmosphere is that 
they are believed to transfer energy to 
very low frequency radio waves found 
there and amplify them in the same 
manner as in a traveling wave tube. 
Velocity of these particles (about 1.800 
mi./sec.) is only slightly faster than the 
group velocity of these radio waves: 
therefore, the particles could be imag- 
ined as pulling the radio waves along 
with them. This hypothesis would ac- 
count for a previously unexplained type 
of very low frequency radio noise. 

Magnetic field of the Earth extends 
into space indefinitely. A mode of prop- 
agation whereby a radio signal appears 
to follow these lines of force from one 
hemisphere to a conjugate area in the 
opposite hemisphere has been identified 
only recently. 

Very low-frequency radio noises gen- 
erated by lightning strokes that utilize 
this mode are called whistlers because 
of the descending whistle they produce 
in a radio receiver. Although the prop- 
agation paths extend thousands of miles 
into space, whistler signals have been 
recorded that were reflected back and 
forth over 21 times, traveling a total 
distance of more than 600.000 mi., with 
little loss of power. 

One of the most interesting aspects 
of whistler propagation is that the sig- 
nals are believed to travel outward to 
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maximum distance with little loss of en- 
ergy and to be amplified during return 
by the traveling wave effect described 
above. Estimates of electron density 
along the path (200-500 electrons per 
cc.) appear to substantiate the theory, 
based on group velocity. 

Cosmic Rays 

The upper atmosphere is bombarded 
bv two different types of particles: low 
energv ions radiated by the Sun that 
take from 24-40 hr. to reach Earth, and 
relatively high energy particles, consist- 
ing largely of atomic nuclei, that reach 
the atmosphere with energies between 
10‘ and 10" electron volts. 

These high energy particles are called 
cosmic rays. Their existence has been 
known for 50 years but their origin and 
nature remain to be found. They arrive 
from all directions, although at rare in- 
tervals the Sun radiates cosmic rays of 
lower scale energy. 

Low energy cosmic rays are deflected 
towards the two geomagnetic poles by 
the Earth’s magnetic field, and only the 
higher energv ])articles penetrate to the 
surface at the middle latitudes. The 
line where the cosmic ray intensity is 
minimum is called the "cosmic ray 

The cosmic ray equator has been 
found to deviate substantially from the 
geomagnetic equator. \ leasurements 
have shown that this deviation is be- 
tween 30-40 deg., inclined to the west 
of the geomagnetic equator. This warp- 
ing is believed to indicate that the ro- 
tation of the Earth’s magnetic field as 
it turns on its axis in space, which is 
a stationary conducting medium, sets 
up interacting magnetic fields that alter 
the trajectories of the incoming cosmic 
ray particles. 

Bright Radar Display 
Is Visible in Daylight 

Civil Aeronautics Administration and 
U.S. Navy have placed orders for a 
French-developed bright display system 
for radar data that will enable air traffic 
controllers to work in well-lighted rooms 
rather than in semi-darkness. 

System converts conventional radar 
information into a television signal for 
display on a standard television receiv er. 
Radar video mapping also can be dis- 
played or, with the addition of a tele- 
vision camera trained on the controller's 
work table, aircraft identification and 
airways layout cart be superimposed on 
the radar picture (AW March 25 p, 34). 

Contracts have been given to Inter- 
continental Electronics Corp.. Mincola. 
N. Y. The company is 50% French 
owned and 50% U.S., with most of 
the U. S. share belonging to Airborne 
Instruments Laboratory. 

Contract awarded by the CAA after 
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NOW... get more data on Strays and Long Shots 

with Ti transistorized PDM/FM/FM telemetering systems 


Out-of-sight missiles, particularly those off course 
or in the far reaches of terminal flight, can now send 
back signals loud and clear — providing data pre- 
viously blocked by attenuation and noise. This prom- 
ise can be made because Tl-developed transistorized 
telemetering can now transmit 200 W and more 
without exceeding the space and weight previously 
required by most 50-W systems. Not "frozen” to old 
production designs, rugged TI systems and compo- 
nents will always represent the practical state of the 
art. This is the TI policy which resulted in the 200-W 
single package transmitter shown above. 


Your requirements in telemetering systems or com- 
ponents can normally be met by existing TI equip- 
ment, but your most unique developmental problems 
are equally welcome. And fast, flexible production 
facilities will deliver on time. 

♦ ti I'ulse Duration Modulation telemetering equip- 
ment shown, clockwise from lower left: Sub-Carrier 
Oscillator; Phase Discriminator; Low-Level Am- 
plifier; Keyer; Single-Package 200-W Transmitter. 

WRITE TODAY for more information on TI telemetering equipments. 


Texas Instruments 


a 10-month evaluation is foi 13 TI-440 
scan converter units for a total price of 
S535.500. The TI-440 equipment is 
composed of the radar-to-television sig- 
nal converter only, docs not include 
cither TV monitor or 'IV camera for 
data snpernnposition. 

CAA plans to install the units at 
Air Route Traffic Control centers and 
airport traffic control towers where long 
range sets are in use. Under present 
plans, all but two of the installations 
will utilize the video mapping unit of 
the radar, displaying combined data on 
20 in. horizontal monitors. 

Other two installations will be for 
evaluating the technique of super- 
imposing on the radar display a picture 
of the controller's work table which 
shows layout of airways and aircraft 
identification markers. 

Navy contract is for the installation 
of two complete units, including scan 
converter, monitor and camera, in the 
Radar Air Traffic Control Center 
(RATCC) of the Oceana, Va., Naval 
Air Station, where they will undergo 
operational evaluation. Award for 
SI 03,000 includes preparation of tech- 
nical manuals. 

The complete systems have the name 
SPANRAD, a contraction of Superim- 
posed Panoramic Radar Display. Ad- 
vantages claimed for SPANRAD arc: 
• Target retention. Controllable video 


transformation tube allows controller to 
retain the |iast track of an aircraft and 

• Bright display. Display is visible under 
conditions of high ambient light. 

• Adaptability. Wide variety of rela- 
tively inexpensive studio TV equip- 
ment is adaptable for use with the scan 
conversion equipment. 

• High resolution. Television display 
provides higher resolution by elim- 
inating "blooming” of target echoes and 
sweep trace. 

• Cross telling. 1 ransfonned radar pic- 

trol center to another by conventional 
microwave links or coaxial cable. 

■ rTflfKW 1 ■ I 
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► Tall Tom Makes TEAM-Electronic 
countermeasures reconnaissance svstem, 
called Tall Tom (AN/ALD-3). to de- 
tect. record and analyze enemy electro- 
magnetic radiation over wide range of 
frequencies, will be developed for Air 
Force by Hoffman Electronics Corp. and 
seven associate firms under what Hoff- 
man calls its TEAM (Total Engineer- 
ing and Administration Management) 
approach. The Sll million develop- 
ment will be directed by management 
and technical coordinating groups con- 


sisting of representatives of the eight 
companies involved. (First details on 
the Hoffman approach were reported 
in May 6, 1957, issue of Aviation- 
Week). Associate sub-system con- 
tractors include: Cornell Aeronautical 
Laboratory, Filtron Co., Lockheed Air- 
craft Services. Olympic Radio and 1 ele- 
vision. Radiation Inc., Sanders Associ- 
ates and Stanford Research Institute. 

► Threc-D for Airports— Airways Mod- 
ernization Board hopes to obtain a 
three-dimensional radar from one of the 
military services to evaluate its useful- 
ness in the terminal area for obtaining 
badly needed information on aircraft 
altitude, as well as bearing and range. 

► ECM for B-52— Sperry Gyroscope 
has confirmed earlier Aviation Week 
report that it has been named weapon 
system manager for development and 
production of an electronic counter- 
measures pod for B-52 (AW June 24. 
p. 39). System will provide "revolu- 
tionary form of electronic countermeas- 
ures," including both active and pas- 
sive types. Sperry savs. Approximately 
45% of program will be subcontracted 
to outside firms. 

► Count ’Em— Traveling wave tube re- 
cently produced by Radio Corporation 
of America is the two billionth electron 
tube produced by company since it be- 
gan 28 years ago. 

► Miniaturized Tacan— The joint Navy- 
USAF program to develop miniaturized, 
high reliability airborne Tacan set. ex- 
pected to weigh about 40 lb., will be an- 
nounced shortly. Contracts may be 
awarded to two contractors for parallel 
programs. New Tacan will be identi- 
fied as AN/ARN-52. 

► Long-lived Transistors— General Elec- 
tric reports that some of its transistors 
have now operated for more than 26- 
000 hr. with no change of characteris- 
tics, the equivalent of eight hours' op- 
eration per day for nine years. 

► Signed on Dotted Line— Major con- 
tract awards recently announced by 
avonic manufacturers include: 

• Collins Radio has received S" 24.000 
order from Trans World Airlines for 
new lightweight communication-navi- 
gation equipment for TWA's 33 Boeing 
707 jetliners. Included arc: automatic 
direction finders, selective calling, VI IF. 
VOR, glide slope and marker beacon 

• Librascope reports a SI 7 million con- 
tract from Navy for digital computers 
to be used in shipboard fire control. 

• Servomechanisms, Inc., has received 
a SI million Air Force contract for Tvpe 
MG-3 completely transistorized central 
air data computers. 
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Expansions, Changes 
In Avionics Industry 

General Electric's Defense Elec- 
tronics Division has established new De- 
fense Planning and Development Op- 
eration (DEPDO). integrating four 
division components: Defense Evalua- 
tion Operation, Washington. D. C. 
Technical Military Planning Operation, 
Santa Barbara, Calif., Electronics Lab- 
oratory, Syracuse. N. Y„ and Flight" 
Test Operation, Schencctadv, N. Y. 
Haywood S. Hansel! (Maj. Gen. USAF. 
Ret.) has been appointed manager of 
combined operation. 

Other recently announced expan- 
sions and changes in the avionics field 
include: 

• Minncapolis-Honcywell has estab- 
lished new Missile Equipment Division, 
to be headquartered at Pottstown, Pa., 
which will produce automatic control 
systems for ground facilities of “several 
prominent U. S. missile programs.” 
New division headed by Marshall B. 
Taft, is expected to employ 150 per- 
sons by end of 1958. 

• Hoover Electronics Co. has moved 
into new half-million dollar 31.000 sq. 
ft. plant and office facility at Timon- 
ium, Md. 

• Infrared Standards Laboratory, River- 
side. Calif., is new subsidiary of IR 
Industries, Inc., which will provide fa- 
cility to government and industry for 
test and evaluation of infrared devices 
and for design and production of IR in- 
strumentation. New subsidiary, headed 
by Arthur J. Cussen, former chief of 
Naval Ordnance Laboratory Infrared 
Division, is located at 10555 Magnolia 
Ave. 

• Atlantic Research Corp., Alexandria. 
Va., will break ground in March for 
new 55,000 sq. ft., million-dollar fa- 
cilitv. expected to be completed bv 
year-end. 

• U. S. Industries, Inc., has opened 
new 20,000 sq. ft. research and develop- 
ment center in Pompano Beach, Fla. 

• Airborne Accessories Corp., Hillside. 
N. J., has added one-story building to 
present facilities, companv's fifth ex- 
pansion in 10 years. 

• Autotronics, Inc., Florissant. Mo.. 
has more than doubled plant and per- 
sonnel, raising total facility to 9,600 
sq. ft. 

• Hallicraftcrs Co., Chicago, has been 
purchased bv founder, the Halligan 
family, from Penn-Tcxas Corp. which 
purchased company nearly two years 
ago. 

• Bendix Aviation Corp. Computer 
Division has opened new and expanded 
office in Washington, D. C., at 1000 
Conn. Ave. N.W. 
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Self-Sealing Nozzle 
and Adapters for HjOj 


Designed for servicing aircraft or missiles us 
Hydrogen Peroxide as an oxidizer, the nozi 
feature complete self-sealing. The nozzle m 
be manually locked before valve can be ac 

connection can be disengaged. Unit is li| 
weight and nozzle is protected by a bum 
ring to prevent damage. These components 
available in sizes from VA in. to 6-inches, w 
flow rates from 50 gpm to 1,500 gpm. 



For specialized fuel system components to your specifications, contact 
Flight Refueling, Inc. Many production items immediately available. 



West Coast Representative: William E. Davis. P. O. Box 642. Inglewood, Calif. 
Doylon Representative: Fred J. Kendell, P. O. Box 622. Far Hills Sta., Dayton, O. 
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Link Proposes ICBM Training Program 


By George L. Christian 


Binghamton, N. Y.— Program to de- 
velop a comprehensive training weapon 
system for a ■ sophisticated missile 
weapon system is under way at Link 

Link is proposing to the Martin Co., 
prime contractor of the Titan inter- 
continental ballistic missile, a method 
for setting up an integrated training 
program which runs the gamut of train- 
ing devices from simple charts and film 
and classroom material to human engi- 
neering means of merging men and ma- 
chines and to develop complex elec- 
tronic missile evaluators. 

Present concept of the missile evalu- 
ator calls for device to produce within 
the ICBM almost all the functions- 
and malfunctions, if desired— of the mis- 
sile’s launching and flight, including 
guidance, atmospheric effects and syn- 
thetic thrust. 

Little Weapon 

E. Allan Williford, Link president 
and general manager, told Aviation 
Week, “Our integrated training system 
is in effect a little weapon system "of its 
own, simulating all the basic systems 
and technologies involved in a parent 
weapon.” He said Link system encom- 
passes all the skills and techniques of 
the entire Titan system— its construc- 
tion, preparation and use. 

Officials point out that their new de- 
velopments to keep pace with the 
rapidly expanding missile segment of 
the aircraft industry parallel, rather than 
supersede, work the firm has been do- 
ing for years in the field of piston and 
jet aircraft flight simulation. 

Link has built nine Radar Signal 
Simulators (RSS) for Martin TM-61 
“A" and “C" type guided missiles. 
RSS units simulate Matador firing, 
guidance and dumping in conjunction 
with MSQ-1 A guidance systems. 

Link officials said that while the 
weapon system concept is fine for the 
prime product-such as an ICBM— the 
concept should not include training de- 
vices for the weapon system. Reason 
they give for wanting training systems 
to be bought as separate contracts is 
that elements of know-how and certain 
components could be common to many 
simulators if bought outside the frame- 
work of a weapon system. This results 
in more rapid development of training 
systems as needed at a lower overall 
cost, officials contend. 

Link's proposal starts with the funda- 


RADAR Signal Simulator (foreground above) simulates TM-61 mission, is used in conjunc- 
tion with guidance system trailers. Drawing below depicts Link's proposed jet engine trainer. 


LINK also is developing lightweight Fibcrglas simulator for the commercial DC-S. 
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mentals of missile launching and is 
fully integrated with the human factors 
aspects of the program, including 
Qualitative Personnel Requirements 
Information (QPRI) covered in Avia- 
tion Week July 22, p. 79 and July 29, 

p. 66. 

The program suggests taking an in- 
dividual with certain basic skills, iden- 
tifying the area in which he must be 
trained to become part of an integrated 
crew, then taking him step-by-step 
through this learning phase, first as an 
individual, then as a fully coordinated 
crew member. 

Varied Program 

To accomplish this, Link’s program 
goes through these several steps: 

• Helps determine trainable qualitative 
personnel requirements for the system. 

formancc to be able to specify as early 
as possible the minimum number of 
independent measures and the specific 
characteristics of these measures. These 
will allow company technicians to es- 
timate the reliability, validity and train- 
ing effectiveness, or transfer, of the 
proposed training program and associ- 
ated equipment. 

• Establishes training feed-back data 
which is an essential of any learning 
situation. Without it. a student's per- 
formance cither does not improve as a 
function of practice, or he only im- 
proves to a level which he sets for him- 
self as adequate. Since the student’s 
subjective levels of aspiration may not 
approach the skill levels required for 
successful operation of a system as com- 
plex as the Titan, it is imperative that 
technicians determine the nature, 
amount and timing of such feedback. 

Link officials said that, having 
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reached conclusions in these three basic 
areas, it becomes possible to examine 
and select training equipment and de- 
velop curricula for its use. 
Maintenance of Proficiency 

After having acquired individual 
skills, ICBM crew members must main- 
tain their proficiencies at the highest 
possible level. This poses a unique 
psychological problem. A pilot can 
maintain his flying proficiency by put- 
ting in flying time. He can observe 
first-hand his deficiencies and correct 
them. To a certain extent, this also 
is true of missiles guided from the 
ground. But with ICBMs, all the data 
is fed into the missile and, once the 
firing button has been pushed, the mis- 
sile is on its own. If a crew member 
makes a mistake, he can do nothing to 
correct it. After an ICBM has been 
launched, the only further action the 
ground crew can perform is to destroy 
the missile. 

Moreover, because of size, cost and 
political implications, it is impractical 
to launch many ICBMs for test pur- 
poses. It is quite possible that the first 
time a crew fires a full-trajectory ICBM, 
it will be because a shooting war is on 
and not the slightest error can be 
tolerated. 

Use of the Link training system will 
have several advantages in the psycho- 
logical field. Link says. Among them 

• Count-down and launching sequence 
may be repeated frequently to conduct 
psychological studies of the launching 
crew in human engineering areas. 

• Intrinsic motivation is stimulated 
through feed-back allowing individual 
crew members to check on their per- 
sonal proficiency. Instructors also can 
observe proficiency of each individual 
or of the team as a whole. 

• Extrinsic motivation, such as compe- 
tition between crews, is possible to 
stimulate pride in team accomplish- 
ment. Both types of motivation are 
essential to maintaining top crew pro- 
ficiency and assuring the highest possi- 
ble morale, especially if they are sta- 
tioned at remote locations, far from 
their families. 

Titan Evaluator 

Essential tool in Link's integrated 
training program is the missile evalu- 
ator. As a company official put it, “We 
will wrap an electronic environment 
around the ICBM so that, when the 
button is pushed, everything in the mis- 
sile will function except the engine. 
While we will not be able to supply 
actual Gs, it may be possible to supply 
synthetic thrust. 

"Among cues which we will supply 
to the missile arc signals to the mis- 
sile's guidance system to see if it will 
stay on course and environmental condi- 


tions which would otherwise have been 
provided by nature, such as tempera- 
ture changes, effects of atmosphere— or 
lack of it— stars for star tracking, if they 
are required and a host of other clec- 

“We aim to develop the best pos- 
sible way— short of actually firing a mis- 
sile— of showing the crew what would 
have happened when the firing button 
was pushed.” 

Cockpit System 

For the aircraft industry. Link is add- 
ing an important new dimension to its 
simulators-visual simulation outside the 
cockpit. To date, simulators have pro- 
vided accurate visual presentation within 
the cockpit, plus realistic audio cues, 
but the cockpit windows are glazed over 
and only lightning flashes arc visible to 
the pilot. 

With Link’s visual system, a pilot will 
see on a screen in front of him an accu- 
rate, three-dimensional presentation of 
the approaches to an airport, the actual 
airfield itself, runway with tire skid 
marks, hangars, control tower, planes 
waiting for clearance to take off and all 
the other sights lie would expect to ob- 
serve during an actual approach. The 
airport mav be an exact replica of the 
particular field he is being trained for, 
or it may be a typical airport as seen in 
the U. S. or abroad. 

How It Works 

Located remotely from the cockpit 
simulator, in some convenient spot such 
as a hangar loft, is a 300:1 scale airport 
model mounted vertically, representing 
an area approximately 21,000 ft. long 
and 3,000 ft. wide; a high optical quality 
television camera mounted on tracks, 
and the necessary drive mechanism to 
synchronize movements of the camera 
with the pilot's movements of the air- 
craft's controls in the simulator. Area 
required is about 15x15x90 ft. System 

• Control system which is fed basic out- 
puts from the simulator's computer to 
position the camera correctly, relative to 
the model of the airport. 

• Projector tied to the camera through a 
closed circuit, which shows on a 12x15 
ft. screen placed 15 ft. in front of the 
pilot, view of the plane’s approach to 
the airport. 

• Illumination system to provide con- 
trollable variation in day or night flight 
conditions. The TV camera is equipped 
with lights to simulate the illumination 
provided by landing lights during night 
landings. 

Additional cost of including a visual 
svstem with a simulator is approximately 
SI 75,000, or about a 15 to 20% in- 
crease over the cost of a simulator alone. 

Link says that its present visual svs- 
tem, the Mk. IV, was developed lor 
Douglas Aircraft Co. in close liaison 
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Coast Guard Tests Rescue Basket 


Pilot and raft are scooped out of water with rescue basket lowered from Coast Guard 
helicopter. Basket, developed by Air Force, permits rescue of an unconscious man without 
lowering crewman into water. Collapsible, the device weighs 38 lb. 


with the Television Division of General 
Precision Laboratory. Inc.. Rochester, 
N. Y., and the Institute of Optics at 
the University of Rochester. 

New Developments 
Other than the Visual System, Link 
has these other new developments for 
all commercial simulators it is building 
for the three new jets (Boeing 707, 
Douglas DC-S, Convair 8S0) and the 
Lockheed Elcctra turboprop. 

• Motion simulation, other than the 
long-used rough-air buffeting. Simu- 
lators will be capable of duplicating 
short-term vertical accelerations of up 
to 1.8G and also roll and pitch effects 
within certain limits. This advanced 
type of motion simulation was devel- 
oped bv Link some time ago for its 
ME-1 basic jet trainer which closely 
resembles Cessna's twin jet, side-by- 
side training plane. 

• Linear interpolators which arc easily- 
changed printed card circuits. By 
changing a number of these cards, 
which are keyed to prevent being 
placed in the wrong slot, a simulator’s 
"engine" may be changed from one 
model to another in about 30 min. 
Prior method required a simulator mod- 
ification of 10 to 20% to repattern its 
engine simulation to a plane which had 
been re-engined for one reason or an- 


other. Interpolators also are used in 
such military simulators as the Con- 
vair F-102A, Chance Vought K8U and 
the Grumman F11F-1. 

• Two-in-one simulator philosophy. 
Link engineers are investigating the 
feasibility of having a certain number 
of simulator computing systems com- 
mon to more than one simulator. If 
the idea proves practical, such airlines 
as TWA. which is buying Link simu- 
lators for the Boeing 707 and Convair 
880. may be able to use some computers 
in common for both simulators. 
Simulator Delivery 

Link will deliver its first commercial 
jet airliner simulators to United (DC-8), 
and Trans World Airlines (Boeing 707) 
next May. thus establishing a trend by 
delivering simulators before an airline 
receives its new aircraft, instead of after. 
Other airlines scheduled to take delivery 
of their jet or turboprop simulators tins 
year arc: Eastern Air Lines (Electra); 
KLM (Elcctra and DC-S): Qantas 
Empire Airways, Ltd. (707) and SAS 
Scandinavian Airlines System (DC-8). 
Link's military simulator contracts in- 
clude units for USAF's F-106A and 
F-102A interceptors and Navv F8U and 
FI IF fighters. 

Although Link has no contracts for 
its electronic jet engine trainer, many 
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Servo Corporation of America, 
pioneer in infrared weapons systems, 
is ready with infrared systems for 
America's defense ... has them ready 
and wailing. That newest missile of 
the Air Force, able to snipe the 
wingflares off a coasting drone, is 
trained and tuned with Servo infrared 
equipment. Or back when the Navy 
made the first strike at Point Mugu to 
prove the effectiveness of ground-to- 
air missile action, it was a Servo 
infrared seeker head hitting the bull's 
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THIS FELLOW IS TRAINED IN YOUR BUSINESS. HlS 
main duty is to travel the country — and world 

— penetrating the plants, laboratories and man- 
agement councils reporting back to you every 

significant innovation in technology, selling tac- 
tics, management strategy. He functions as your 
all-seeing, all-hearing, all-reporting business com- 
munications system. 

the man WE mean IS A composite of the editorial 
staff of this magazine. For, obviously, no one 
individual could ever accomplish such a vast 
business news job. It’s the result of many quali- 
fied men of diversified and specialized talents. 

AND, there’s ANOTHER SIDE TO THIS “COMPOSITE 
man,” another complete news service which com- 
plements the editorial section of this magazine 

— the advertising pages. It’s been said that in a 
business publication the editorial pages tell “how 
they do it” — “they” being all the industry’s front 
line of innovators and improvers — and the ad- 
vertising pages tell “with what.” Each issue un- 
folds an industrial exposition before you — giving 
a ready panorama of up-to-date tools, materials, 
equipment. 

such a “man” is on your payroll. Be sure to 
“listen” regularly and carefully to the practical 
business information he gathers. 


McGRAW-HILL PUBLICATIONS 


airlines arc studying its proposal, ac- 
cording to company officials. 

The trainer for Pratt & Whitnev Air- 
craft’s JT5C-6 (J57) and JT4 (J7'5) jet 
engines is based on DC-8 aircraft in- 
stallation. Similar jet engine trainer 
based on the same pmverplants as in- 
stalled in a Boeing 707 also can be 
provided. 

Device allows engine mechanics to 
study engine starting, operation and 
malfunction on the ground and in 
flight, and engine shutdown procedures 
without the costly and noisy operation 
of an actual gas turbine engine. 
Indoctrination 

Some of the advantages of using the 
jet engine trainer cited bv Link include: 
Thorough jet engine indoctrination for 
airline mechanics, doubly important be- 
cause he no longer moves from one 
reciprocating engine to another which 
may be more powerful and more com- 
plicated than its predecessor, but whose 
principle of operation is basically the 
same. Now the mechanic has to learn 
about an engine whose fundamental 
operating principle is different from any- 
thing he has worked on before. More 
over, commercial engine mechanics will 
not have the advantage of their military 
counterparts who started on small and 
relatively simple jet engines of a decade 
ago. First jet engines going into com- 
mercial service will be large, powerful 
and complicated powcrplants. 
Duplicate Many Conditions 

Link officials said another advantage 
is the ability to set up many engine 
operating conditions which would be 
impossible with a live engine because 
the particular condition would either 
damage the engine, would be impossible 

possible to duplicate at sea level. 

Among these conditions. Link says, 
arc: ignition failure, compressor surge, 
engine overspeed, bleed valve stuck open 
or closed, engine icing, flameout and air 
start and engine seizure. 

Other advantages. Link says, are: 
trainer may be quickly and easily con- 
verted from one engine model to an- 
other; use of trainer will reduce live jef 
engine running time for training about 
30%; eliminates noise and ingestion 
problems, and allows ground crews to 
duplicate conditions written up by a 
pilot in his flight log. 

Link technicians have made a com- 
parative cost study to determine how 
much money would be saved if a jet 
engine trainer was used as compared 
with an identical indoctrination and 
training course using live jet engines 
alone. The study used a live jet engine 
which cost 5235,000. with an overhaul 
cost of 533,000, and embraces 85 
ground service mechanics and instruc- 
tors, 18 maintenance base mechanics 
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Send for this important brochure! 

Learn how a versatile Jupiter 8 
gas turbine engine can help solve your 
power problems 


SOLAR'S 500 HP JUPITER gas turbine 
offers a radical new power concept 
for forward-looking businesses. One 
of the simplest of all heat engines, 
it provides reliable power for a wide 
range of military and commercial 
applications— including boat propul- 
sion, mechanical drive, power gen- 
eration and others. New users praise 
its high power-to-weight ratio, its 
instant starting even under severe 
temperature extremes, its easy 
portability and low maintenance 
requirements. 


Solar has prepared a colorful 
24-page booklet giving full details 
about the Jupiter. It contains all 
of the information necessary to 
acquaint you with the many advan- 
tages of this exciting new engine— 
and it’s yours for the asking. Leam 
how this power plant of the future 
can go to work for you— today! Solar 
Aircraft Company, San Diego 12, 
California. Designers, developers 
and manufacturers of gas turbines, 
expansion joints and aircraft engine, 
airframe and missile components. 
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GUIDANCE and CONTROL 

in SPACE TECHNOLOGY 




It is becoming increasingly apparent that many of the 
techniques and analyses, and much of the equipment, 
developed for the present Air Force ICBM-IRBM pro- 
grams will have a wide future application in space 
technology. For instance, many of the guidance and con- 
trol techniques for ICBM's are applicable to the space 
vehicles of the near future. 

An important element of these applications is preci- 
sion. The precision required of the guidance and control 
system for vehicles aimed at the moon or one of the 
planets is not substantially greater than that required for 
the Air Force ICBM-IRBM programs. And, the precision 
needed to guide a vehicle into a near-circular orbit of 
Earth is even less than that required for ICBM's. 

The problem of communication with lunar and plane- 
tary vehicles is, of course, made more difficult by the 
much greater distances involved. This, however, is not 
an insurmountable difficulty if today's trends continue 
in the use of higher transmitted power, narrower com- 
munication bandwidths and amplifiers with very low 

The problems of operating electronic equipment in the 
space beyond our atmosphere are already encountered 
on present ballistic missile trajectories. The principal dif- 
ference in the case of space vehicle applications is the 


requirement for longer equipment lifetimes. Electronic 
equipment and power supplies will have to last for several 
hours or days or weeks, instead of a few minutes, under 
conditions of vacuum pressure, zero “g” fields, and bom- 
bardment by micrometeorites, high-energy particles, and 
radiation. 

The preceding examples serve to illustrate some of the 
ways in which the ICBM-IRBM programs are advancing 
the basic techniques of space technology. 

Since 1954, Space Technology Laboratories has been 
providing over-all systems engineering for these pro- 
grams. Both in support of this responsibility and in antici- 
pation of future system requirements, the Laboratories 
are presently engaged in a wide variety of advanced 
analytical and experimental work directed toward the 
exploration of new approaches in space vehicle elec- 
tronics, propulsion, and structures. 

The scope of STL's work requires a staff of unusual 
technical breadth and competence. Engineers and scien- 
tists who are interested in advanced experimental devel- 
opment projects (as distinct from development for 
manufacturing, in which STL is not engaged) are invited 
to investigate the many opportunities on the Laboratories' 
Technical Staff. 


Space Technology Laboratories 

A Division of The Ramo -Wooldridge Corporation 


and instructors and 102 flight instruc- 
tors and officers going through transition 
training. It also includes additional per- 
sonnel who would receive annual tran- 
sition training for 10 years. These arc: 
17 ground service mechanics and in- 

chanics and instructors and 20 flight in- 
structors and officers. 

The study concludes that use of a 
jet engine trainer for such a program 
would save more than $91,000. 'lliis 
figure does not take into consideration 
loss of revenue that an airline could 
incur as a result of Injury or accident 


during engine operation or flight train- 
ing or loss of revenue due to aircraft 
being assigned to training program. 

E. A. Link, chairman of the com- 
pany's board of directors, created the 
first Link trainer in 1929. A few years 
later. Link Aviation, Inc., was founded. 
In 1954, Link Aviation, Inc., became a 
subsidiary of General Precision Equip- 
ment Corp.. which improved the firm's 
financial position with regard to capital 
and also made available the services of 
some 2,500 scientists, engineers and 
technicians working for GrE's various 
subsidiaries. 



Jet Launcher Proposed to SAC 


New York— Strategic Air Command 
could cut five minutes from scramble 
time by using a jct-powcrcd aircraft 

American Engineering Co. officials said 
here recently. 

All American's "Turbo-Cat" jet 
launcher and its “water squeeze" cable 
type arresting gear (AW Sept. 25, p. 
86) now is under evaluation by SAC 
for possible use in airports strong 
enough for. but too small for. B-52 
and B-47 bombers. 

Administration’s supplemental budget 
request (AW Jan. 20, p. 28) includes 
S219 million to expand and speed pro- 
grams for construction of SAC dis- 
persal and alert facilities. 

Charles \V. Wendt, All American 
president, said overall cost of com- 
pany's Assisted Takeoff and Landing 
System 600, which includes two "Turbo- 
Cat” launchers, four arresting gear units 
and allied equipment, is S2.6 million. 

The "Turbo-Cat." Wendt said, can 
put five B-52 bombers and four KC-1 >5 


tankers into the air in less than 1 5 min. 
at a dispersal base where the longest 
runway is 5,000 ft. First aircraft can be 
off seven minutes after zero, or scram- 
ble, time. 

"Turbo-Cat" is powered by six Alli- 
son (55-A16A jet engines, transmitting 
50.000 hp. to launching cable. 

On landing. Wendt continued, the 
water squeezer arresting gear can stop a 
bomber 2.000 ft. after touchdown,- ex- 
erting only a 1 J G force on the crew. 

System 600 lias not been actually 
tested with SAC aircraft, company of- 
ficials said. 

Tests run at Georgetown, Del., Sus- 
sex County Airport utilized Republic 
F-84 and McDonnell F2H aircraft, 
flown by David F. McCallistcr, chief 
lest pilot. 

Safety factors in System 600 arresting 
gear, outlined by Raymond B. Janney 
II, chief engineer, "far outweigh” chain 
system now in use on many military 
fields. He said chain tends to whip, 
breaking links and occasionally cn- 
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Senior 

Engineers 

Link Aviation, Inc. — a leading 
subsidiary of General Precision 
Equipment Corporation — has 
openings for senior engineers 

yet able to direct and coordinate 
the activities of others when 
necessary. 

These men are needed in all 
phases of engineering activity- 
project engineering and design 
—in the following fields: 
Advanced Optics 
Analog Computers 
Digital Computers 
Radar Simulation 
Pulse Circuitry 
Mechanical Design 
Electrical Design 
They should be stimulated by the 
challenge of untried approaches 
and complex electronic or me- 
chanical design problems. 

If you are one of these engineers, 
Link offers an unusual oppor- 
tunity for professional growth 
to establish a solid, successful 
career while receiving generous 
employee benefits and raising 
your family in an ideal suburban 

Company -sponsored graduate 
program. For additional infor- 
mation, or to arrange an inter- 
view, submit resume to: 


Kenneth T. Vi 

Manager of 
Engineering 
Employment 

all 

Lmk | 

■ 
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tangling aircraft. System 600 utilizes 
endless belt of cable. 

Commercial airlines are "interested” 
in the assisted takeoff and landing sys- 
tem. according to Wendt, but he said 
“use of the word ‘catapult’ has caused 
some lines to shy, for fear of adverse 


passenger reaction.” He recommends 
use of a hook on an airline arresting 
gear system, but admitted “it will hang 
another 200 lb. on the airframe, and 
that’s a real problem.” Wendt backs 
hook use “because its been proven over 
the years by the Navy.” 



Transporter Tows Fluid Fuel Bags 


Ground fluid transporter that tows 
large rubber tire bags holding 500 gal. 
of liquid each in sets of 10 or more 
behind an all-terrain Teracruzcr has 
been developed by the Four Wheel 
Drive Auto Co. for the Army’s Trans- 
portation Research and Engineering 
Command. 

Containers for the Four Wheel 
Drive fluid transporter were developed 
by Goodyear Tire and Rubber Co. 
which also designed the pillow tires for 
the Teracruzcr tractor (AW Feb. 4, 

1957, p. 96). 

Current transporter can carry 5,000 
gal. of fuel or other fluid in 10 500-gal.- 
capacitv fluid carriers which arc 5 ft. 
high and 34 ft. wide. 

Over-size tires are mounted in pairs 
on special axles and towing assemblies 
equipped with filling, emptying and 
braking systems developed by Four 
Wheel Drive. 

Actual capacity of the transporter is 
limited only by the pulling power of 
the towing vehicle. 

Other than fuel, the rubber contain- 
ers can be used to transport a variety 
of liquid chemicals, or water for fire 
fighting, according to Four Wheel 
Drive. 

Filling and Emptying 

A system designed by Four Wheel 
Drive can' fill or empty each container 
at a rate of 50-100 gpm. Units may 
be filled and emptied by gravity, pres- 
sure or vacuum systems. A filtering 
system is provided for direct pumping 
of aviation fuels. 

Rubber containers resist the effects 
of a range of chemicals and fuels up 
to 40% aromatic content, can be stored 


in temperatures down to — 80F and up 
to 160F and have operating tempera- 
ture limits of — 65F and 125F, the 
manufacturer said. 

Goodyear units are mounted on tubu- 
lar axles with wheel bearings and hub 
and rim mountings that allow easy re- 
moval and replacement of empty tire 
bags. They can be equipped with air- 
or vacuum-over-hydraulic brakes which 
are operated from the towing vehicle. 
Terrain Capabilities 

Four Wheel Drive says that by mak- 
ing the fluid containers their own 
mobile carriers, the transporter can 
move over terrain such as sand, mud. 
swampland, boulders, side slopes, hills, 
ice and deep snow which would bog 
down conventional fuel-moving vehi- 

Emptv containers can be dropped by 
parachute; full units have been dropped 
five feet without damage during demon- 
strations. 

Four Wheel Drive has developed 
other transporters with capacities rang- 
ing from 140-1,000 gal. which may be 
towed singly or in tandem. Goodyear's 
single containers range in height from 
34-5 ft. and in width from 34-7 ft. 
when full loaded. 

Lubricant Withstands 
600F Temperature 

Extreme temperature grease with an 
operating range from — 45F to600Fhas 
been developed by Shell Oil Co. to 
meet the high temperature demands of 
supersonic aircraft and missiles. 

Labeled grades ETR Grease B and 
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D. the lubricant extends feasible lubri- 
cating temperatures from 5001'' to 600F. 
Specifically, its high temperature per- 
formance,' using ABEC rig, CRCL-35 
procedure operated continuously, re- 
sulted in a failure time of 104 hr. at 
600F. 

Shell says that in addition to high 
temperature range the new ETR class 
greases are water resistant, have very 
low evaporation rates and excellent me- 
chanical stability. Company quotes 
these typical evaluations: 
o Drop point: above 550F. 

• A.S.T.M. penetration @ 77F: worked 
60 strokes— 331; worked 100,000 strokes 
-384. 

• Torque rate ratio: (SAE-S-5C meth- 
od) is lb./sec./-radian at — 40F: 2.4. 

At 450F bearing performance of the 
grease will surpass the 500 hr. mini- 
mum specified in MIL-G-25013, accord- 
ing to Shell. Company says that the 
lubricant has been field tested for the 
P®t two years. 

Payroll Data Process 
Cuts Cost by $1,500 

A saving of over SI. 500 monthly in 
payroll accounting costs is reported by 
Menasco Manufacturing Co. in proc- 
essing the payroll of its Ft. Worth. 
Tex., plant. Costs were reduced, the 
firm states, by tying in the Texas facil- 
ity, which employs 350 people in the 
manufacture of aircraft landing gear 
and guided missile components, with 
Menasco's data processing center in 
Burbank. Utilizing International Busi- 
ness Machines equipment, including a 
card-punch machine, card-to-tapc con- 
verters and teletypewriters, payroll data 
is transmitted daily to Burbank and at 
the end of the week the accumulated 
extensions are returned by wire to Ft. 
Worth in the form of checks. Elimina- 
tion of manual accounting costs and 
retention of central control of account- 
ing are chief advantages of system. 

Magnesium-Thorium Alloy 
Reduces Bomarc Weiglil 

Magnesium-thorium alloys are being 
used bv Boeing to reduce airframe 
weight of the 7.500 lb. Bomarc area 
defense missile. Selected because of its 
light weight, stiffness and heat resist- 
ance, the material is used in sheet, ex- 
truded and cast form. 

The missile uses magnesium-thorium 
alloys in 46% of the upper wing sur- 
faces and 32% of the lower wing sur- 
faces, upper and lower surface elevator 
skins and doublers, and the entire fin 
and rudder skins and doublers. Boeing 
reports that the use of magnesium- 
thorium alloys obviated a potential 
supersonic flutter problem due to its 
high strength-weight ratio. 





T-J 


Quality Engineered 

to give quality results 

with Extras... 
at No Extra Cost! 


You get more — much more — when 
specify and use any of T-J's complete line of 
Spacemaker cylinders. The Spacemaker is 
engineered to give you better, more accurate, 
and longer service — offers, exclusively, many 
extras . . . that are STANDARD, AT NO 
EXTRA COST! 

Designed to eliminate tie-rods, providing 
greater strength . . . saves space . . . reduces 
manhours and costs in all push-pull-lift op- 
erations. OFF SHELF DELIVERY in a wide 
range of styles and capacities, with 64,000 
combinations.- Write for catalog SM 56-2 
with complete engineering details. The 
Tomkins-Johnson Co., Jackson, Mich. 
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MANAGEMENT 


USAF Secretaries Defend Budget Reins 


Washington— Two top Air Force 
officials have spoken out in defense of 
the Administration’s policy of keeping 
defense spending under tight rein. 

USAF Secretary James H. Douglas 
admitted that in the pre-Sputnik area 
"some of our efforts to determine and 
control rates of expenditure for pro- 
curement were clumsy” and said "there 
are a few scars,” but he said "real bene- 
fits came out of this experience." 

USAF Assistant Secretary for Ma- 
teriel Dudley C. Sharp said “monetary 
restrictions . . . have had at least one 
great advantage— they tended to give 
the taxpayer more for his money, with 
no substantial loss of time.” 

Douglas said in a recent speech in 
New York that both USAF and its con- 
tractors “were better able to estimate 
the rate at which procurement contracts 
were spent" as a result of the spending 

Their joint efforts to hold down ex- 
penditures "resulted in very substantial 
savings that would not otherwise have 
been realized,” Douglas said. “We are 
today better able to undertake new high 
priority projects.” 


Soviet Russia’s intercontinental bal- 
listic missile firings and satellite launch- 
ings have raised general concern as to 
“whether we have spent enough, or 
are spending enough, on defense,” 
Douglas said, but he believes "the Presi- 
dent and the Congress are alert to the 
danger.” 

'Not in Immediate Danger' 

Douglas’ own view is that "we are 
not in immediate danger today, but that 
dangers to our national security will in- 
crease tomorrow, and day after to- 
morrow, except as we do those things 
necessary to maintain an effective de- 
terrent force.” 

U. S. and its allies together possess 
enough deterrent strength now, Doug- 
las said. In heavy and medium jet 
bombers and tankers, the U. S. is ahead, 
but "in the field of ballistic missiles 
and particularly satellites, we are some- 
what behind the Soviets,” Douglas 
said. “The Soviet missile development, 
coupled with its large fleet of sub- 
marines, constitutes a growing and in- 
creasing threat.” 

Russia's channeling of its most tal- 


ented youth into engineering and the 
sciences "is the feature of the Soviet 
threat that is perhaps the most serious," 
Douglas said. 

Although the U. S. is strong enough 
today, the USAF secretary said, “we 
must be wise in our planning and 
strong in our effort if we are to main- 
tain our deterrent power in the weapons 
of tomorrow and of the day after to- 
morrow." 

USAF Steps 

Some of the steps Douglas said USAF 
is taking to keep pace with advances in 
weapons technology are: 

• “Missiles are not only supplementing 
but are replacing manned aircraft.” 
USAF witnesses including Chief of Shift 
Gen. Thomas D. White and Maj. Gen. 
Bernard A. Schrievcr, commander of the 
Ballistic Missiles Division, testified be- 
fore the Senate Preparedness Investigat- 
ing Subcommittee recently that the 
Fiscal 1959 budget does not provide 
enough acceleration of intermediate and 
intercontinental missile programs. 

• "Strategic Air Command is in the 
process of being strengthened by the 



Lockheed Policy Committee Sees Nuclear Aircraft Cockpit Mockup 

C. L. Johnson, Lockheed vice president-engineering and research, examines controls in mockup of nuclear aircraft crew compartment 
(left) at Lockheed’s Georgia Division, Marietta, Ga. At right. Hall Hibbard, Lockheed senior vice president (fourth from left), watches 
Johnson's reactions on TV. Equipment is in human factors laboratory, used to check factors involved by crew on theoretical five-day flight. 
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conversion of B-36 wings to B-52s. This 
process is half completed . . . .” Air 
Force witnesses, including Gen. Curtis 
LcMav, former SAC chief and now vice 
chief of staff, told the subcommittee 
that production of B-52 and KC-135 jet 
tankers still is too low. Fiscal 1959 
budget includes no funds for increased 
pi accelerated B-52 or KC-135 produc- 

• Increasing SAC's alert time. Testi- 
mony by USAF’ officers indicated they 
do not think the effort in this direction 
is yet sufficient, even with the funds 
provided in supplemental 1958 and 
Fiscal 1959 budgets. 

• “The first of the supersonic B-58s are 
being test flown and are meeting all 
expectations.” Lt. Gen. Clarence S. 
Irvine, USAF deputy chief of staff, ma- 
teriel, testified that the B-58 is “a 
magnificent aircraft” that has been re- 
tarded bv lack of finances at every stage 
of its life. First production funds for 
the B-58 are in the Fiscal 1959 budget. 
WS-110A 

Douglas also cited work on the WS- 
1 10A chemical bomber, overseas de- 
ployment of Tactical Air Command— 
heaviest loser in the cut from 128 
planned wings to 117 in the Fiscal 1959 
budget; early warning nets and inter- 
ceptor bases that will include Bomarc 
missiles; the planned ballistic missile 
warning system, (AW Jan. 27, p. 26); 
research with the X-l 5 rocket aircraft; 
the WS-132A strategic missile, etc. 

Assistant Secretary' Sharp, speaking at 
Ft. Wayne, Ind., attacked the recent 


“tendency to tear down the public's 
confidence in our military' establish- 
ment,” including the contentions that 
“we lack a feeling of urgency, that we 
allow fiscal limitations rather than de- 
fense needs to limit our military effort, 
that there is excessive waste and duplica- 
tion of effort among three services, and 
that our procurement practices are fre- 
quently inept.” 

Sharp Answers Criticisms 

Sharp’s answers to some of these 
criticisms: 

• Urgency. Since “we cannot have all 
of everything that can be thought up . . . 
the degree of urgency attributed to each 

cited the ballistic missile program as an 
example of evaluating proposals care- 
fully "in the light of deterrent strength 
now and in the future." He said missile 
work was slowed in 1947 "partially be- 


Solid Potential 

Washington— Development of solid 
propellants will permit launching of 
“medium-range ballistic missiles from 
manned aircraft and should add an im- 
portant new offensive weapon to our 
forces,” according to USAF Secretary 
James H. Douglas. 

Douglas also says Atlas and Titan in- 
tercontinental missile booster engines, 
"with stages added, can provide propul- 

otir satellite, the Moon.” 


cause warheads available then were too 
heavy,” and was revived with top prior- 
ity “when it was clearly determined 
that lighter warheads could be made.” 

• Fiscal limitations. The statement that 
overtime restrictions retarded missile 
efforts “simply is not so,” Sharp com- 
mented. 

Overtime also was allowed on B-52s 
and KC-135s when it was necessary to 
maintain schedules, he said. “It is true 
that we did not allow B-52 production 
to reach the higher rate that was once 
contemplated.” Sharp said. "Admit- 
tedly, monetary considerations influ- 
enced the decision, but it was made 
primarily to get more model improved 
aircraft with greater striking power.” 

USAF "proceeded with somewhat less 
urgency in its tactical and air defense 
programs,” Sharp said, but "advanced 
interceptors, fighter bombers and area 
defense missiles’’— including Century 
Series aircraft and the Bomarc missile— 
“were pushed at substantial rates.” 

Development of SAGE "continued in 
an orderly fashion. It appeared unwise 
to press forward at a more rapid pace 
because of many complex technological 
problems that had to be solved.” Sharp 
said. 

Why Aircraft Slippages 

"Some of our aircraft schedules were 
slipped, largely for technical reasons” 
on the theory that it is sometimes bet- 
ter to “make haste slowly,” he said. 

"As a case in point, we could have 
produced one of our aircraft, the F-106. 
at a faster rate," Sharp said. “But pro- 
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duction of its fire control system could 
not keep pace.” 

Monetary restrictions gave the tax- 
payer more for the same money and 
with no loss of time. Sharp said. 

"Restrictions resulted in re-evalua- 
tion of many of our projects, elimina- 
tion of some that were outmoded— such 
as the Navaho— elimination of extrava- 
gant practices among some contractors, 
freeing up of frozen talent, reappraisal 
of military activities, resulting in elimi- 
nation of less urgent activities and re- 
duction of overhead. 

"Reduction of overtime was invok ed, 
but, as I say, it did not adversely affect 
vital production and development, 
while it did very substantially reduce 

"In other words, fiscal limitations re- 
sulted in a general belt-tightening 
which now makes more funds available 
where they are most needed." 

Sharp said the sometimes proposed 
"Single Service of Supply ... is not the 
answer” to defense buying policy prob- 


lems. “In consideration of the size of 
the services, the Single Supply approach 
would make systems that are already 
huge and unwieldy, three times as huge. 
Continued improved supply coordi- 
nation is a better solution, even for com- 

Sharp also defended negotiating of 
contracts as opposed to advertising for 
bids. He said small business got more 
than $723 million (8.2%) in prime con- 
tracts from the $8.75 billion procure- 
ment in Fiscal 1957. Through subcon- 
tracts, small business got another $1.5 
billion, or 21.5% of the $8 billion paid 
to 88 large contractors, he said. 

"It should be clear,” Sharp said, 
“that the criticism leveled at Air Force 
buying practices is not fully justified. 
. . . \Vhv, then, do we have adverse 
publicity? For one thing the free 
American practice of criticism is vital 
in a democracy such as ours. Diverg- 
ent views are always healthy. 

"For another, the press largely, and 
quite naturally, follows the adage that 


‘good news is not news.’ Critical items 
are almost always more newsworthy 
than are favorable ones. We would ap- 
preciate a little more emphasis on the 
brighter side of our picture. 

"Then there is the political atmos- 
phere. On this score, I regard congres- 
sional hearings extremely useful. They 
are the people's means of expression 
and act as the watchdog of the people's 
interests. 

They are an effective means of un- 
covering deficiencies in the huge and 
sprawling business of government. 

"I believe, however, that they should 
be temperate, as they largely are. . . .” 

Auto Landing System 

Uses Reverse Thrust 

Air Materiel Command flight test 
contract for research and development 
of an airborne flight control system 
which uses a thrust reverser and per- 
mits automatic instrument landings by 
highspeed aircraft has been awarded to 
North American Aviation Inc.'s Los 
Angeles Division. Contract figure is 
$2,600,998. 

North American is system manager 
of an analytical study and determina- 
tion of what is required in developing 
an automatic instrument landing sys- 
tem (AILS) which will take over con- 
trols from pilot. North American will 
not attempt to develop the instruments 
but will utilize companies in this field. 
Company’s Autonctics Division will de- 
velop the flare computer for the system 

Under contract terms, AILS proposes 
multiple and variable angle glide paths 
with constant speed control. Contract 
also includes a requirement for manual 
operation using component parts of the 
system and the ability' of pilot override 
of the automatic control. After deter- 
mination of requirements for AILS, 
contract provides for design, fabrication 
and installation in an F-100. 



Northrop Builds Research Center 


Key stracture in Northrop Aviation's new scientific research center at Hawthorne, Calif., 
is this six-storv tower. Center is part of the linn’s advanced missile and manned aircraft 
research and development program. 
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SAFETY 


CAB Accident Investigation Report: 


Lack of Alertness Cited in Airline Crash 


At 0001,‘ Jan, 6, 1957, a Convair 240-0, 
N 94247, owned and operated by American 
Airlines, Inc., crashed during an instrument 
approach to Tulsa Municipal Airport, Tulsa, 
Okla. The accident resulted in fatal injuries 
to one of the 10 occupants, serious injuries 
to six and minor injuries to one. The air- 
craft was substantially damaged, 

HISTORY OF THE FLIGHT 

Flight 327 was scheduled between Provi- 
dence, R. I., and Tulsa, Okla., with inter- 
mediate stops including Chicago, 111., and 
St. Louis, Springfield and Joplin, Mo. The 
flight to Chicago was routine; however, the 
crew, when securing the cockpit, observed 
that the fire-warning light for the forward 
cargo and electrical accessory compartments 

This was called to the attention of both 
the ground crew and the relieving crew 
( a routine crew change was made ) and was 
written in the aircraft log. Because of neces- 
sary repairs to the fire-warning system the 
flight was delayed 1 hr. 40 min. and it 
departed Chicago at 1950. 

The new crew consisted of Capt. Wesley 
G. Mims, First Officer Paul IT. Johnson and 
Stewardess Shirley D. Walker. Flight 327 
was routine to Joplin and it departed there 
at 2323 with seven passengers aboard. Leav- 
ing Joplin the aircraft weighed 35,940 lb., 
which was well under the allowable gross 
takeoff weight; the load was properly dis- 
tributed. 

The flight was cleared by ARTC (Air 
Route Traffic Control) to the Owasso "II" 
facility, 8 via airway V-S8, to maintain 4.000 
ft., and to contact Tulsa approach control 
on crossing the south course of Channte 
low frequency range for further clearance. 
At approximately 2333. 10 min. after takeoff 
from Joplin. ARTC. through the company 
radio, advised the flight to climb to 4.500 
ft., to maintain 4,500 ft,, and to report 
leaving 4,000. 

This transmission was acknowledged and 
Flight 327 reported leaving 4.000 ft. at 
2334. Approximately 10 min. later company 
radio at Tulsa gave the flight the Tulsa 
2328 weather sequence. The company then 
gave the flight the local altimeter setting 
as 30.1 5 and field pressure as 460 ft. above 
zero. This was acknowledged and Flight 
327 reported it was changing over to Tulsa 
approach control frequency. 

At 2347 the flight reported crossing the 
south leg of Channte low frequency range 
and was immediately cleared by approach 
control direct to Owasso, to descend to and 
maintain 3.500 ft., and to report when 
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over Owasso. The 2328 Tulsa weather was 
given the flight as: Measured ceiling 600 
ft., overcast; visibility 21 mi.; very light 
drizzle and fog; wind calm. 

Later, the flight reported it was 14 min. 
from Owasso and asked if any delay was 
expected. Approach control advised no delay 
was expected since the only local traffic 
was then making an 1LS (Instrument Land- 
ing System) approach. 

Shortly thereafter approach control ad- 
vised Flight 327 that the visibility was then 
1J mi., that the U. S. Weather Bureau was 
checking the ceiling, and asked if an Owasso 
approach straight in to runway 17 was to 
be made or if an ILS approach was pre- 
ferred. The flight advised it would make 
the Owasso approach and at 2357 was 
cleared accordingly. It was asked to report 
when over the Owasso facility inbound. 

At 2400 Flight 327 reported over 
Owasso. inbound, and was cleared to land 

special 2355 weather observation was trans- 
mitted to the flight as; Measured 200, 
overcast; visibility 1}: very light drizzle 
and fog. This transmission was not ac- 
knowledged and nothing further was heard 
from the flight. Repeated efforts by ap- 
proach control and other facilities to con- 
tact the flight were unsuccessful. 

INVESTIGATION 

The scene of the accident was on rolling 
ground 3.6 mi. north of the approach end 
of runway 17L of the Tulsa Municipal 
Airport, at an elevation of 61 3 ft. above 
sea level. It was determined that the 
aircraft first struck the top of a tree, break- 
ing branches, and then hit the ground in 
an almost laterally level attitude 225 ft. 
farther on, while on a heading of approxi- 
mately 174 deg. First ground contact was 
made by the main landing gear and nose 
wheel. This was apparent by the presence 
of deep tire marks. A few feet beyond, 
along flic ground path, were marks made 
by the blades of both propellers. These 
marks were followed closely by gouges 
in the ground, which indicated the total 
collapse of the entire landing gear at this 
point. The aircraft slid along the ground 
to the top Of an upslopc and then jumped 
a deep and wide ditch, finally coming to 
rest approximately 540 ft. from the point 
of initial touchdown. 

Fire did not occur. 

A search was made back along the flight 
path for portions of structure which might 
have broken off and fallen from the air- 
craft but no such parts were found. Sub- 
sequent]!'. all components were accounted 

Both wings were severely' damaged. The 
left wing, although held by cables, etc., 
was lying flat on the ground and the right 
wing was folded back along the fuselage. 


The severed tip of the right wing was 
found a considerable distance back along 
the groundpath. 

Substantial damage to the fuselage in- 
cluded buckling of the fuselage structure 
in the cabin area, which caused internal 
distortion of cabin flooring, seats and 
overhead racks. Cabin seats were found 
in vary'ing degrees of failure and collapse. 
No seat belts were torn or broken. The 
nose section of the fuselage was crushed 
inward and the belly was badly damaged. 

In the cockpit both pilot seats were tom 
from their sliding tracks and the left scat 
was damaged. 

The nose gear was torn from its attach- 
ment. The main gear broke at its attach 
fittings and folded rearward . The gear 
struts appeared undamaged. It was deter- 
mined that the nose gear and main land- 
ing gear were down and locked at impact. 

Both engines were found near the main 
wreckage, detached from the aircraft and 
damaged by impact forces. Disassembly 
and examination of these engines revealed 
nothing that would have affected power 
output or engine response during flight. 

All blades of both propellers were either 
broken or bent rearward. All parts of the 
propellers were found and although dam- 
aged these revealed no evidence of failure 
or malfunctioning in flight, [Examination 
of the damaged governors indicated that 
the left and right engines were turning 
2.255 and 2,260 rpm., respectively, at 
impact. The crew testified that the air- 
craft and all components were operating 
in a normal manner throughout the ap- 

Instruments Checked 

All aircraft navigational instruments 
were bench checked. Both ADF and omni 
indicators were found to function within 
allowed tolerances. The two airspeed and 
ratc-of-chmb indicators and the captain's 
artificial horizon also functioned properly. 
The first officer’s artificial horizon was 
damaged by impact and was not operable. 

Altimeter settings were; Captain’s 29.41 
(475 above sea level); first officer's 30.12. 
Both altimeters when tested functioned 
within normal tolerances below 6,000 ft. 
No evidence of internal failure, leaks, dust, 
foreign material or moisture was found 
in either instrument. Static lines to the 
altimeters were damaged and broken, and 
portions were not found. All recovered 
portions of these lines were examined: 
nothing was found which could have af- 
fected adversely the functioning of the 
instruments. 

All radio units were tested in accord- 
ance with standard procedures and found 
to operate in a normal manner. 

Tiie ground navigational facilities serv- 
ing Tulsa were flight checked subsequent 
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For structures that 
design with these 


Must withstand heat and high stresses 
special Armco Stainless Steels 


They offer unusual combinations of properties 
for missile and aircraft parts 

In designing structures that meet the severe demands of 
jet and rocket propulsion at supersonic speeds, special 
Armco Stainless Steels offer major advantages. They not 
only provide high strength over a wide temperature range, 
but other mechanical properties and characteristics make 
them especially useful for airframe structures, power 
plants and accessories. 

Here are a few basic facts on eight Armco-developed 
stainless steels that illustrate their potential in aircraft 
design. 

Armco PH 15-7 Mo — The newest of Armco’s revolu- 
tionary precipitation-hardening stainless steels. Offers ex- 
cellent fabricating qualities, sheet with a guaranteed F 
of 225,000 psi in Cond. RH 950, and exceptionally high 
strength-weight ratios up to 1000 F. Commercially avail- 
able in all forms, PH 15-7 Mo provides unusual design 
advantages for critical parts of both missiles and aircraft. 
Armco 17-7 PH, 17-4 PH — Precipitation-hardening 
grades that arc being widely used for missiles and air- 
craft. Both grades offer high strength-weight ratios at 
temperatures up to 900 F, excellent fabricating charac- 
teristics and require only simple heat treatment. 17-7 PH 
is available in sheet, plate, strip, foil, bar, wire and billets; 
17-4 PH in bar, wire and billets. 

Armco 17-10 P — A special non-magnetic, precipitation- 
hardening grade. It offers higher mechanical properties 
than standard non-magnetic grades. Useful for instru- 
ment parts, accessories and other applications that call for 
this unusual combination of characteristics. Available in 
the form of bar, wire and billets 

Armco 17-14 Cu Mo — An Armco Stainless that offers 
high, long-time creep strength in service up to 1500 F. 
Good room temperature mechanical properties are rela- 
tively unaffected by long-time exposure to elevated tem- 
peratures. Can be readily worked hot or cold, has good 


weldability and machinability. Produced in sheet, strip, 
plate, bar, wire and billets. 

Armco 22-4-9 — This austenitic stainless, containing 
chromium, nickel and manganese, is processed to retain 
high strength and hardness up to 1600 F. Short-time ulti- 
mate tensile strength ranges from 1 14,000 psi at 900 F to 
38,000 psi at 1600 F. High temperature hardness resists 
wear, erosion and galling. Available in bar and billets. 
Armco Ferrite-Free Type 431 — Special Armco Proc- 
essing produces Type 431 that is consistently free of 
ferrite. Elimination of ferrite banding improves forge- 
ability, assures uniform properties and increased ductility 
in the transverse direction. Ideal for high-strength, cor- 
rosion-resistant forgings. Produced in bar, wire and billets. 
Armco Modified 12-Chromium Grades— Armco modi- 
fications of 12-chromium stainless that offer room tem- 
perature ultimate tensile strengths in the range of 1 15,000 
to 215,000 psi. Have good mechanical properties up to 
1200 F and resist softening at elevated temperatures. 
Produced in bar, wire and billets. 

Where a combination of heat and high stresses must 
be overcome, consider the design and production ad- 
vantages offered by these special Armco Stainless Steels. 
For additional information on their properties and fabri- 
cation, fill out and mail the coupon. 
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PanAm Crash Cause 
Still Is Undetermined 




REPORT FROM RYAN 

Ryan’s Diversification 

Creates Wide Opportunity for Engineers 



Resistance Welding of Jet Engines 




Pratt & Whitney Uses Sciaky Techniques 
To Slash Weight of J-57 Engines 


The replacement of silver brazed steel 
with Sciaky resistance welded alumi- 
num has made possible a significant 
weight reduction in Pratt & Whitney 
Aircraft’s J-57 jet engine. 

The part affected is the shroud 
stator ol the compressor section. Be- 
fore the huge Sciaky welders were 
put into service, the shroud stators 
were made of steel, fabricated with a 

As a ‘result ot Pratt Sc Whitney’s 
constant research for improvement, 
project engineers recommended the 
use of aluminum. Experiments showed 
that resistance welding, under the 
7500-pound pressure delivered by the 
Sciaky machines, was the only means 
by which the aluminum pieces could 
be joined without weldment cracks. 

Five Sciaky patented Three-Phase 


welders producing a total of 740,000 
secondary amperes used for this op- 
eration represent the largest concen- 
tration of such machines in the world. 
They are described by Pratt & Whitney 
Aircraft as the only welders capable 
of satisfactorily welding the aluminum 

Three of the five welders are equip- 
ped with Sciaky Predetermined Elec- 
tronic Counter Controls. The unique 
control makes it possible for users to 
get precisely what they set on the 
machine. There is no deviation and 
settings are consistent through the 
entire range of adjustment. Setup to 
repeat previous runs is simple. 

For further information, write to- 
day for Bulletins No. 338 and 339. 
Sciaky Bros., Inc., 4935 W. 67th St., 
Chicago 38, 111.. Portsmouth 7-6500. 
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(dangerous if wet), but the victims 
showed no sign of being injured by 

The investigation hearing was held 
in San Francisco. 

TAA Plans to Change 
Viscount Landing Gear 

Melbourne— Trans-Australia Airlines 
has decided on an extensive program 
of modifications on its Vickers Viscount 
fleet to enable the airline to use several 
secondary airfields as well as to operate 
more successfully on the long East 
Coast- West Coast route. The program 
is expected to be completed in 195S. 

Two of the 756 series aircraft will 
he modified to allow payload to be 
increased by about 1,200 lb. and pas- 
sengers carried from 54 to 40 on the 
long Adelaidc-Pcrth haul. TAA’s 12th 
and 13th Viscounts, due for delivery 
in mid-1958, will have both landing 
gear and long-haul modifications in- 
corporated during manufacture. 

Landing gear modifications have been 
ordered for the entire Vickers Viscount 
fleet. The damage which Viscount’s 
high-tire pressures inflicted on runway 
surfaces was getting TAA into constant 
trouble with Department of Civil Avi- 
ation which progressively restricted Vis- 
count operations to only major air- 
ports. The landing gear conversion was 
ordered despite high costs involved to 
reduce the tire pressure from 110 to S5 
psi. Automatic braking also will be 
added to Viscounts. 

For the long Adelaide-Perth run, 
where the Viscount found it difficult to 
compete with DC-6 and DC-6B air- 
craft, the long-haul modifications will 
be extensive anti will include a general 
strengthening of structural compon- 
ents. It is understood that at least 3.000 
inan-hours will have to be devoted to 
each aircraft. Even then the Viscount 
will be basically unable to offer satisfac- 
tory service on .this route and TAA en- 
visages the purchase of Caravellc, Van- 
guard or Lockheed Elcctras for this 
long route. 

Six of TAA’s 720 Viscounts will be 
converted to 756 scries, giving the older 
model an extra 25 mph. and an extra 
1,000 lb. payload. New interior color 
combinations have also been ordered. 

Fiat to Begin Overhauling 
Of NATO F-86 Fighters 

Fiat Motor Co. will be a repair cen- 
ter for NATO F-86 fighters. About 60 
aircraft are involved in the first batch 
to be turned over to Fiat for overhaul. 
U.S. designated company and agreed 
to provide Fiat with several million dol- 
lars worth of special equipment neces- 
sary for the work. 



special potentiometer windings 


to micro-scale precision 


Yourspecialpolentiometerwindingscan 
now be produced with consistent, preci- 
sion accuracy in production quantities! 
Pacific Scientific's new plant facilities 
and specially designed microscopic 
winding equipment can now provide 
extremely close linearity tolerances on 
your special designs whether standard 
or sub-miniature, and in unusual con- 
figurations. Elements are wound to your 
own specifications on glass, Formvar- 
covcred copper or aluminum mandrels, 
and X-Y recorder inspection assures 
uniformity of quality. 

Pacific's engineering department can 
also help solve your special problems 
. . . and complete environmental facili- 
ties arc available to test to the most 
rigid military specifications. 

Call or write Pacific for engineering 
assistance on your special potenti- 
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complete potentiometers 

Pacific also designs and builds complete 
potentiometers— both rotary and linear 
motion— to suit your requirements. 
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COMING . 


MARCH 3, 1958! 


25th ANNUAL 


Senate Group Probes Satellite Progress 

Army Seeks Equipment for Nuclear Era 


Heat Problems Limit Rocket Fuel Gains 

\4I) Design Opposes Complexity Trend 


Explosive Business 
Fly ing Growth Seen 


Missile growth provides 
expanding opportunity 
for aviation industry. 


laul. Cargo Lin 
Must Re-Equip 


Industry to Get 
Key Missile Logistic I 


ATION WEEK’S 
INVENTORY OFAIRPOWER 


WHERE ARE WE? 

WHERE ARE WE GOING? 

EXCITING HEADLINES IN 1957 herald the pressing need for an in- 
ventory of world airpower in 1958. Earth satellite . . . p'olicy 
changes . . . budget revisions . . . market shifts . . . the missile 
race and hundreds of other technical and market developments 
illustrate existing industry confusion. Never before in its fifty 
year history has aviation found such great need for a concise, 
penetrating analysis and forecast of world airpower. 

ONLY ONE SOURCE FOR THE ANSWERS 

Aviation’s key engineering-management men ... the decision 
makers . . . turn to aviation's top reporting team. Only Aviation 
Week has the capacity and experience to perform this tremen- 
dous responsibility, 26 full-time graduate engineers and aviation 
specialists. For the past year, editors and researchers have been 
collecting... sifting... analyzing... and interpreting thousands 
of technical and market developments into the 25th Annual 
Inventory of Airpower. Charts, graphs, tables, specifications 
will cover in detail, budgets, missiles, manufacturing, engineer- 
ing, avionics and many mere areas of military and civil aviation. 
The Inventory Issue is aviation's only complete comprehensive 
sourceTor a knowledgeable look at the big picture. 

Here is a rare opportunity to place your sales message in a 
climate of dynamic editorial impact. Key management men and 
engineers will be eagerly waiting for the information contained 
in this issue. This news is vital to their economic future. 

YOU BELONG 

Aviation Week’s Annual Inventory of Airpower is recog- 
nized throughout the industry as a basic reference. Manage- 
ment and engineers will more than just read the Inventory 
Issue . . . they will study it . . . and they continually refer to 
it throughout the year. You get as a bonus . . . multiple 
exposure. . . of your sales message. Sectionalized format permits 
advertisers to position advertising in appropriate section. 
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Warning Trial 
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USE NATIONAL CLASSIFIED ADVERTISING 


Classified Advertising Division 

McGraw-Hill Publishing Co., Inc. 

330 West 42nd Street New York 36, N< 
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EMPLOYMENT OPPORTUNITIES 



Searchlight Section 


BUSINESS OPPORTUNITIES 


EQUIPMENT - USED or RESALE 




FOR IMMEDIATE SALE 

An Exceptional 

DC-3 

Fully Equipped 
And Modernized 
Act Now— this is 
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BEST EQUI 

Thry/Flying Public 


MAINTENANCE 

INSPECTION 

CONVERSION 

ENGINEERING 



FARRAR AVIATION 


One of the world’s 
largest inventories of 

DOUGLAS 

DC-3 & DC-4 PARTS 
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SEARCHLIGHT SECTION 


Deal directly with owner 1 

Immediate Delivery L 


Two C46Rs 

,!F- 46A , i - — -i 


Two C46Rs 

$ 50 , 000.00 A 


Three C45F* 

FOR SALE, LEASE OR FINANCE 


L & J TRADING 
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Investment! 

Productive advertising 
is an INVESTMENT 
rather than an EX- 
PENDITURE. 

"Searchlight” advertis- 
ers almost invariably 
report prompt and satis- 
factory results. 

BE CONVINCED — 
send us your advertise- 
ment TODAY. 

Address 

Classified 

Advertising 

Division 

AVIATION WEEK 

P. O. BOX 12 
NEW YORK 36, N. Y. 
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(NEARLY NEW) (LATE MODEL) 

DC-7Bs and CONVAIR 340s 



Within the next three months Continental 
Air Lines will start taking delivery on its new fleet of 
Viscount Mark II aircraft ... making available for 
immediate delivery one Douglas DC-7B, and possibly 
several more. In^ addition to this, one^ Convair 340 


several more to follow. 


The DC-7Bs arc practically new, having been 
put into service and flown on Chicago-Los Angeles 
route only since April, 1957. The 7Bs have a 
strikingly-decorated interior and are convertible on 
tracks from an 85-passenger coach, with first-class 
lounge, to a regular first-class, 64-passenger con- 


figuration, with 5-passenger lounge. Both the 7Bs and 
Convair 340s are RCA Radar equipped. 


The Convair 340s for sale are in perfect cond 
tion. They carry 44 passengers in first-class coi 
figuration and feature integral loading ramps an 
other well-known Convair efficiency features. On 
of these planes is available now... others will h 
available in the near future. All planes for sal 
include spare engines. 


For full specifications, prices and other infor- 
mation, phone, wire, or write to Richard G. Schorling, 
Director of Purchasing and Property. 


CONTINENTAL 

AIRLINES 


GENERAL OFFICES 


STAPLETON FIELD 


DENVER, COLORADO 


AVIATION WEEK, 



ENGINEERS AND SCIENTISTS 
NEEDED FOII 

ADVANCED MISSILE PROJECTS 


The contin 
facilities cr 

the opporti 
personnel : 


Systems' California 
:y. The challenge 
: rewards — good salary and 
Openings for qualified 



You are invited to address your inquiry to the 
Research and Development Staff, Sunnyvale 17, California. 


MISSILE SYSTEMS 


LOCKHEED AIRCRAFT CORPORATION 
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When a skid is expected... 




The General Motors Matched Power Team 
of Allison Prop-Jet Engines 
and Aeroproducts Turbo -Propellers 
Powers the New Lockheed Electra 
into the Air 56 Days Ahead of Schedule 



ELECTRA UNDERWAY ON FLIGHT PROGRAM. Continuing ahead of schedule in all phases of produc- 
tion and flight, the new Lockheed Electra is already logging flight hours prior to the official start 
of CAA certification tests. Powered by four Allison 501 Prop-Jet Engines and Aeroproducts 606 Turbo- 
Propellers — CAA approved several months ago — this luxurious new passenger transport is America’s 
jet-age answer to medium- and short-distance airline routes. Scheduled to enter commercial service late 
this year, the Prop-Jet Electra will bring jet-age comfort at cruising speeds of more than 400 miles per 
hour to air travelers everywhere-will bring new operating economy to the airlines of the world. 
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